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SUMMARY 


/ 

'This-  report  covers  the  results  of  field  tests  of  the  Wild  T-2  Theodo¬ 
lite  performed  to  determine  the  field  accuracy  limits  of  this  instrument, 
thereby  establishing  the  design  goal  for  an  All-Weather  Angle -Measuring 
Instrument  under  consideration.  Analyses  of  data  indicate  that  this  partic¬ 
ular  test  instrument  is  capable  of  measuring  an  angle  90  percent  of  the  time 
to  an  accuracy  of  i  2'.'5  when  16  D&R  readings  are  observed  during  daylight 
hours;  the  accuracy  of  angular  measurement  is  T.21’0  during  nighttime,  90 
percent  of  the  time;  and  the  accuracy  limits  are  reduced  from  l2'.'5  to 
i  21*0  and  from  ±.  2V0  to  i  11*5  if  data  are  gathered  when  the  atmosphere  is 
"quiet. "  The  report  concludes  that  angular  accuracy  is  not  improved  by 
employing  "horizon  closure"  techniques,  and  that  proper  selection  of  the 
survey  sites  is  one  of  the  more  important  factors  to  consider  when  the 
mission  requires  high  accuracy. 
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FOREWORD 


The  investigations  described  in  this  report  were  accomplished  under 
the  authority  of  Task  4A623501A85201,  "Research  for  Surveying  and  Geod¬ 
esy,  "  and  Subtask  4A623501A85201011,  "All-Weather  Angle  Measuring 
Equipment. " 

The  period  covered  by  this  report  is  from  11  October  1965  through 
14  November  1965. 

The  work  accomplished  on  this  project  was  carried  out  by  Peter  J. 
Cervarich,  n  and  Donald  P.  Dere  under  the  supervision  of  Melvin  Crowell, 
Jr. ,  Chief,  Geodetic  and  Astronomic  Branch,  and  at  the  direction  of 
Charles  R.  Manor,  Chief,  Surveying  and  Geodesy  Division. 

Appreciation  is  given  to  SP/5  R.  A.  Janes;  SP/4  C.  A.  Ronnquist; 
PFCs  J.  E.  Winder;  D.  O.  Hardy;  R.  T.  Stone,  Jr.;  and  Pvt.  C.  D. 
Hinnant  who,  under  the  command  of  Capt.  W.  A.  Hansen,  Commanding 
Officer,  537th  Engineer  Company  (Survey  Base),  30th  Engineer  Battalion 
(Base  Topo) ,  collected  the  field  data  analyzed  within  this  report. 

Contributions  of  J.  B.  Duff,  H.  H.  Smith,  C.  A.  Martin,  K.  E. 
Mohr,  and  Frank  L.  Robertson,  Chief  of  the  Computation  and  Analysis 
Division,  Technical  Service  Department,  U.  S.  Army  Engineer  Research 
and  Development  Laboratories,  Fort  Belvoir,  Virginia,  are  appreciated 
for  their  assistance  in  programming  the  field  data  for  solution  on  their 
RCA-301  Computer  and  their  assistance  in  the  statistical  evaluation  of  the 
data. 


Appreciation  is  also  given  to  R.  Taylor  Hoskins,  Superintendent, 
Shenandoah  National  Park,  National  Park  Service,  Department  of  the 
Interior,  for  his  cooperation  in  permitting  the  test  team  to  utilize  sites 
located  on  the  Skyline  Drive. 
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PRACTICAL  FIELD  ACCURACY  LIMITS 


FOR  A  WILD  T-2  THEODOLITE 


I.  INTRODUCTION 


1.  Subject.  This  report  covers  tests  conducted  to  establish  definite 
design  goals  for  the  development  of  an  All-Weather  Angle -Measuring  Instru¬ 
ment  by  determining  the  accuracy  characteristics  of  an  accepted  high-order 
optical  theodolite  (the  Wild  T-2).  The  parameters  of  the  theodolite's  field 
survey  data  that  were  examined  included  the  following: 


a.  The  practicable  accuracy  limits  of  horizontal  angle 
determinations. 


b.  The  effect  of  daytime  and  nighttime  operations  upon  survey 

accuracy. 

c.  The  effect  of  "Horizon  Closure"  upon  survey  accuracy. 

d.  The  effect  upon  accuracy  of  reducing  the  number  of  direct 
and  reverse  (D&R)  readings  that  would  constitute  a  set  of  data. 

e.  The  effect  upon  accuracy  of  the  atmospheric  "seeing" 


conditions. 


2.  Background.  In  June  1964,  a  contract  was  awarded  to  the  Cubic 
Corporation  for  the  design,  fabrication,  test,  and  delivery  of  a  microwave 
pointing  system.  This  system  is  being  investigated  to  determine  the  best 
and  most  practicable  approach  to  the  development  of  an  all-weather  angle  - 
measuring  instrument.  The  microwave  system  that  was  developed  was 
tested  in  the  vicinity  of  San  Diego,  California,  from  15  February  through 
2  April  1965;  was  tested  at  Boulder,  Colorado,  from  18  through  30  July 
1965;  and  has  been  tested  intermittently  at  Fort  Belvoir,  Virginia,  from 
1  September  1965,  to  the  present  time.  In  order  to  evaluate  the  microwave 
approach  to  the  all-weather  angle -measuring  problem,  one  must  know  the 
field  accuracy  of  angle  determinations  obtained  with  an  accepted  high-order 
optical  instrument,  as  high-order  accuracy  is  the  goal  for  the  microwave 
system.  Although  great  amounts  of  data  are  available  on  the  controlled 
test  features  of  optical  theodolites,  sufficient  data  could  not  be  found  to 
determine  the  practical  limits  of  field  accuracy  for  this  type  instrument. 

It  was  determined,  therefore,  to  be  worthwhile  to  measure  the  field 
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parameters  of  the  Wild  T-2  Theodolite,  as  it  was  felt  that  this  instrument 
is  representative  of  several  well-made  instruments  which  receive  extensive 
military  use  in  the  field  today. 

3.  Definitions.  To  insure  that  certain  terms  are  not  misunderstood 
the  following  definitions  are  given: 

a.  Reading:  An  entry  into  the  field  book  as  determined  by 
one  sighting  on  one  target, 

b.  Direction:  The  mean  of  a  direct  and  a  reverse  reading  to 

a  target. 


c.  Standard  Deviation  (SD):  The  positive  value  of  the  square 
root  of  the  sum  of  squares  of  the  deviations  from  the  mean  divided  by  one 
less  than  the  number  of  observations.  SD  =  /iv2/n~l. 

d.  Angle:  An  angle  determined  by  the  difference  in  two 

directions. 

e.  Mean  Angle:  The  angle  determined  by  the  mean  of  4,  8, 
12,  or  16  angles. 


H.  INVESTIGATIONS 

4.  Test  Site.  These  tests  were  performed  in  the  vicinity  of 
Sperryville,  Virginia  (Fig.  1),  from  11  October  through  14  November  1965. 
The  field  party  was  composed  of  personnel  of  the  537th  Engineer  Company 
(Survey  Base),  30th  Engineer  Battalion  (Base  Topo).  The  instrument  oper¬ 
ator  was  experienced  in  the  proper  use  and  operation  of  the  instrument. 
Three  of  the  four  test  sites,  that  is,  RED  OAK  KNOB,  THORO,  and 
OVERLOOK,  are  first-order  stations  established  by  the  U.  S.  Coast  and 
Geodetic  Survey  (Appendix  A).  The  fourth  station,  JEREMY,  was  estab¬ 
lished  by  the  field  party  and  monumented  for  future  recovery.  All  stations 
are  intervisible  and  did  not  require  the  use  of  towers  or  other  raised 
platforms.  (Figure  2  shows  profiles  of  test  paths.) 

5.  Equipment  Employed  in  the  Field.  The  major  equipment  used 
during  the  field  portion  of  this  test  consisted  of  the  following: 
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Fig.  1. 


Map  of  test  site  area. 
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Observation  Station  (1) 


1  ea  Theodolite,  Wild  T-2,  Serial  No.  27382 

1  ea  Fixed-Leg  Tripod 

2  ea  AN/PRC -10  Radios 

Target  Stations  (3) 

1  ea  Signal  Light,  5 -In.  (Nighttime  Work) 

1  ea  Collapsible  Tripod,  Wild  111-b 

1  ea  Heliotrope  (Daytime  \\  ork) 

2  ea  AN/PRC -10  Radios 

6.  Field  Test  Procedure.  The  field  test  team  adhered  to  the 
following  procedure  in  obtaining  the  raw  data  that  are  analyzed  within  this 
report. 


a.  The  theodolite  was  set  up  over  station  RED  OAK  KNOB, 
and  the  targets  were  set  up  over  Stations  THORO,  JEREMY,  and 
OVERLOOK.  The  theodolite  and  targets  were  tripod  mounted  and  plumbed 
over  their  points.  The  instrument  was  leveled. 

b.  The  initial  direct  reading  was  taken  to  Station  THORO, 
followed  by  direct  readings  to  Stations  JEREMY,  OVERLOOK,  and  again  at 
THORO. 


c.  The  instrument  was  reversed,  and  reverse  readings  were 
taken  in  the  opposite  sequence  of  b. 

d.  The  theodolite's  glass  circle  was  displaced  by  approxi¬ 
mately  11  degrees,  and  b  and  c  were  repeated  in  sequence. 

e.  This  procedure  (b,  c,  and  d)  was  continued  until  a  total 
of  16  D&R  readings  had  been  observed  and  recorded. 

f.  The  mean  angle  was  determined,  and  any  angle  that 
differed  from  the  mean  by  more  than  -  5'.'0  was  rejected  and  reobserved. 

g.  The  theodolite  was  removed  from  the  tripod. 

This  complete  sequence  was  repeated  until  a  total  of  50  sets  of  16  D&R 
readings  had  been  observed  during  daylight  hours,  and  50  sets  had  been 
observed  during  nighttime  hours.  All  angular  data  were  recorded  in 
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Horizontal  Direction  or  Angle  Book,  DA  Form  5-69.  Weather  conditions 
(calm,  breezy,  gusty,  cool,  hot,  and  the  like)  and  apparent  atmospheric 
seeing  conditions  (clear,  cloudy,  hazy,  and  heat  waves)  were  also  recorded. 
A  list  of  atmospheric  seeing  conditions  (daytime  and  nighttime  observations) 
is  given  in  Appendix  B  to  this  report.  The  instrument  operator  was  in¬ 
structed  to  turn  angles  whenever  the  target  image  remained  in  the  field-of- 
view  of  the  theodolite,  that  is,  to  make  a  judgment  on  the  center  position  of 
the  shimmering,  blurred  image  provided  it  did  not  "dance”  out  of  the  field- 
of-view. 


This  field  observation  procedure  has  an  inherent  disadvantage 
when  one  attempts  to  compare  angular  accuracy  with  and  without  horizon 
closure  because  angles  normally  turned  without  horizon  closure  would 
follow  a  different  station  observation  sequence.  This  difference,  however, 
is  considered  to  be  so  small  as  to  be  insignificant.  For  this  reason,  it  is 
felt  that  the  procedure  followed  was  adequate.  It  should  be  noted  that  the 
field  observer  used  the  same  position  on  the  micrometer  of  the  theodolite 
during  each  directional  measurement.  Therefore,  some  error  may  have 
been  introduced  as  a  result  of  the  micrometer  run.  This  value  again,  how¬ 
ever,  was  considered  negligible  because  of  the  inherent  quality  recognized 
in  this  model  Wild  instrument.  The  same  individual  was  employed  through¬ 
out  these  tests  as  the  theodolite  operator  because  it  was  believed  that  as  a 
result  of  the  great  amount  of  data  being  collected,  any  personal  error  or 
bias  would  be  found  in  the  data  analyses,  and  could,  if  found,  be  separated 
from  the  other  data  prior  to  final  analysis.  A  different  logic  was  applied 
to  the  selection  of  the  observation  instrument,  that  is,  the  random  selection 
of  the  instrument  is  assumed  to  account  for  typical  internal  instrumental 
errors,  and  the  procedure  of  use  is  assumed  to  account  for  the  external 
instrumental  errors. 

7.  Daytime  Tests. 

a.  Objective.  This  test  was  performed  to  permit  evaluation 
of  data  gathered  during  daylight  hours  under  various  atmospheric  seeing 
conditions. 


b.  Method.  The  raw  data  that  were  obtained  during  daylight 
hours  were  extracted  from  the  DA  Forms  5-69  and  were  entered  into  an 
RCA -301  electronic  computer.  The  computer  then  performed  the  following 
actions: 
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(1)  The  angles,  THORO-RED  OAK  KNOB -JEREMY  and 
THORO-RED  OAK  KNOB -OVER LOOK,  were  computed  with  and  with¬ 
out  horizon  closure  for  each  setting  of  the  theodolite's  glass  circle. 

(2)  The  mean  angle  and  standard  deviation  (SD)  for  both 
angles  were  computed  with  and  without  horizon  closure  for  each  set. 

(3)  The  deviations  from  the  mean  angle  for  each  angle 
were  computed.  These  results  were  examined  to  determine  whether 
any  of  the  deviations  were  greater  than  ±.  5V0.  When  such  deviations 
were  found,  this  angle  was  rejected  and  the  mean  angle  was  substi¬ 
tuted.  These  data  were  then  reentered  into  the  computer  and  steps  1, 
2,  and  3,  were  recomputed. 

The  final  computer  tab  runs  (Appendix  C)  were  then  ex¬ 
amined,  and  the  following  actions  were  performed: 

(1)  The  mean  angles  as  determined  using  16,  12,  8, 
and  4  D&R  readings  were  computed,  and  graphs  were  prepared.  The 
procedure  used  for  determining  the  mean  using  12,  8,  and  4  D&R 
readings  was  as  follows: 

12  D&R  Readings:  Positions  1,  2,  4,  5,  6,  8,  9, 

10,  12,  13,  14,  and  16 

8  D&R  Readings:  Positions  1,  3,  5,  7,  9,  11,  13, 
and  15 

4  D&R  Readings:  Positions  1,  5,  9,  and  13 

(2)  An  examination  was  made  for  data  normality. 

(3)  The  data  were  examined  to  determine  whether  any 
correlation  with  weather  or  atmospheric  seeing  conditions  could  be 
found. 


c.  Results.  The  results  of  the  computed  mean  angles*  using 
16,  12,  8,  and  4  positions  are  presented  in  Tables  I  through  IV.  These 


*  The  angle  for  THORO-RED  OAK  KNOB -JEREMY  is  approximately  45°  53' 
48",  and  the  angle  for  THORO-RED  OAK  KNOB -OVERLOOK  is  approxi¬ 
mately  72°  29'  35".  For  the  purpose  of  ease  of  writing,  and  because  the 
mean  angle  never  deviated  by  more  than  5'.'0  throughout  this  report,  the 
degrees  and  minutes  figures  have  been  omitted. 
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data  were  plotted  in  the  form  of  frequency  histograms  and  are  presented  in 
Figs.  3  through  6.  These  histograms  were  examined  for  normality  and 
yielded  the  conclusion  that  although  the  data  for  the  THORO-RED  OAK 
KNOB-JEREMY  angle  was  normal,  the  data  for  the  THORO-RED  OAK 
KNOB-OVERLOOK  angle  appeared  to  be  bimodal.  The  data  obtained  from 
the  OVERLOOK-RED  OAK  KNOB-JEREMY  angle  was  examined  for  atmos¬ 
pheric  dependence  by  plotting  the  data  obtained  when  the  target  was  "poor" 
because  of  atmospheric  heat  waves,  and  by  plotting  the  data  obtained  when 
the  target  lights  appeared  to  be  steady  or  quiet.  These  results  are  pre¬ 
sented  in  Fig.  7. 

8.  Nighttime  Tests. 

a.  Objective.  This  test  was  performed  to  permit  evaluation 
of  data  gathered  during  nighttime  hours  under  various  atmospheric  seeing 
conditions. 


b.  Method.  The  same  method  of  data  analysis  that  was  used 
in  conjunction  with  the  daytime  tests  was  employed  for  this  test  with  the 
exception  that  the  data  extracted  from  DA  Forms  5-69  were  obtained  during 
nighttime  hours. 


c.  Results.  The  results  of  the  computed  mean  angles  using 
16,  12,  8,  and  4  positions  are  presented  in  Tables  V  through  VIII.  These 
data  were  also  plotted  as  frequency  histograms  and  are  presented  in  Figs. 

8  through  11.  The  check  for  data  normality  indicated  that  the  data  from 
the  THORO-RED  OAK  KNOB-JEREMY  angle  was  normally  distributed,  but 
that  the  THORO-RED  OAK  KNOB-OVERLOOK  data  appeared  to  be  rectang¬ 
ularly  distributed.  No  test  could  be  performed  relative  to  atmospheric  see¬ 
ing  condition  correlation  because  the  observer  could  not  "see"  the  apparent 
condition  through  the  telescope. 
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Table  I.  Mean  and  Standard  Deviations 
of  16  Positions  -  Daytime 


Survey  Without  Closure _  _ With  Closure _ 

JEREMY  OVERLOOK  JEREMY  OVERLOOK 


Mean 

SD 

Mean 

SD 

Mean 

SD 

Mean 

SD 

1 

49.5 

2.7 

33.8 

2.8 

49.9 

2.3 

34.3 

2.5 

2 

49.9 

2  7 

33.7 

2.2 

49.8 

2.6 

33.5 

2.0 

3 

48.6 

2.7 

32.9 

2.4 

48.0 

2.5 

32.3 

2.2 

4 

48.1 

2.0 

36.9 

2.3 

47.7 

2.1 

37.1 

2.9 

5 

48.8 

2.2 

32.5 

2.5 

48.6 

2.2 

32.7 

2.2 

6 

51.9 

1.8 

36.4 

2.7 

51.4 

2.1 

35.9 

3.0 

7 

46.8 

2.5 

34.8 

2.4 

46.5 

2.3 

34.5 

2.3 

8 

52.1 

2.3 

37.7 

2.5 

51.2 

2.5 

36.4 

2.4 

9 

50.7 

2.3 

35.8 

2.0 

49.8 

2.4 

35.0 

2.0 

10 

49.9 

2.8 

35.3 

2.0 

49.2 

2.7 

34.5 

1.9 

11 

48.8 

2.5 

33.8 

2.5 

48.1 

2.5 

33.1 

2.5 

12 

49.2 

2.6 

33.8 

2.4 

48.4 

2.5 

33.0 

2.4 

13 

50.3 

1.9 

35.1 

3.0 

49.5 

2.0 

34.3 

3.0 

14 

48.8 

2.1 

35.1 

2.6 

48.4 

2.2 

34.7 

2.4 

15 

49.8 

1.6 

35.6 

1.8 

49.3 

1.6 

35.1 

1.7 

16 

49.6 

2.1 

33.8 

2.6 

49.1 

2.1 

33.4 

2.4 

17 

48.6 

2.3 

33.5 

1.7 

48.2 

2.3 

33.1 

1.7 

18 

48.4 

2,3 

33,6 

3.1 

48.0 

2.3 

33.6 

3.0 

19 

47.9 

2.2 

33.2 

2,0 

47.7 

2.1 

32.9 

1.9 

20 

49.0 

2.8 

33.4 

2.4 

48.8 

2.9 

33.3 

2.4 

2.1 

49.0 

1.5 

33.1 

1.9 

48.2 

2.2 

32.7 

1.8 

22 

47.6 

1.3 

32.3 

1.7 

47.2 

1.4 

31.8 

1.8 

23 

48.8 

2.6 

33.4 

2.3 

48.3 

2.6 

32.9 

2.2 

24 

49.4 

2.0 

34.0 

2.6 

48.9 

1.9 

33.5 

2.5 

25 

49.1 

2.4 

31.1 

2.5 

48.4 

2.7 

30.7 

2.4 

26 

50.1 

2.2 

32.2 

2.8 

49.8 

2.1 

31.8 

2.8 

27 

49.7 

2.7 

32.8 

2.4 

49.3 

2.7 

32.4 

2  4 

28 

50.0 

2.5 

35.3 

2.0 

49.7 

2.6 

35.0 

2.1 

29 

50.9 

2.1 

36.2 

2.0 

50.6 

2.4 

35.9 

2.1 

30 

50.5 

1.9 

36.6 

2.4 

50.1 

1.7 

36.2 

2.4 

31 

49.5 

2.3 

35.7 

2.5 

49.2 

2.3 

35.4 

2.7 

32 

49.9 

1.7 

33.4 

2.8 

49.4 

1.8 

32.9 

2.9 

33 

50.2 

2.0 

35.2 

2.2 

49.8 

2.1 

34.8 

2.3 

34 

48.7 

2.4 

33.5 

2.2 

48.4 

2.4 

33.2 

2.2 

35 

49.3 

2.3 

35.2 

1.9 

48.9 

2.2 

34.8 

1.9 

36 

49.5 

1,8 

34,6 

1.  7 

49,3 

1. 8 

34  A 

XJ  A  •  X 

1.7 

Table  I  (cont'd) 


Survey 

Without  Closure 

With  Closure 

JEREMY 
Mean  SD 

OVERLOOK 
Mean  SD 

JEREMY 
Mean  SD 

OVERLOOK 
Mean  SD 

37 

49.3 

1.9 

34.2 

3.1 

48.9 

2.0 

33.8 

3.1 

38 

49.5 

1.9 

33.8 

1.9 

49.3 

1.9 

33.6 

1.9 

39 

50.3 

2.3 

35.0 

2.3 

50.1 

2.3 

34.7 

2.3 

40 

50.6 

1.9 

34.3 

2.0 

49.9 

2.3 

33.9 

1.9 

41 

49.3 

3.1 

35.1 

2.2 

49.4 

2.7 

34.9 

2.3 

42 

49.5 

2.1 

33.8 

2.3 

49.3 

2.0 

33.9 

2.7 

43 

50.0 

1.7 

33.7 

1.7 

49.9 

1.7 

33.5 

1.9 

44 

50.0 

2.2 

34.7 

2.3 

49.5 

2.5 

34.5 

2.3 

45 

49.0 

1.8 

35.8 

2.3 

48.8 

1.7 

35.5 

2.4 

46 

49.9 

2.2 

37.5 

1.5 

49.7 

2.3 

37.3 

1.5 

47 

48.3 

1.9 

35.7 

2.1 

48.2 

2.0 

35.5 

2.1 

48 

47.8 

2.2 

33.8 

1.8 

47.6 

2.1 

33.6 

1.8 

49 

48.3 

2.3 

35.1 

2.4 

48.1 

2.3 

34.8 

2.6 

50 

49.3 

2.7 

34.0 

1.4 

49.1 

2.7 

34.2 

1.9 

Note:  A  rejection  limit  of  -  5V0  was  used,  and  THORO  (USAERDL)  was 
employed  as  the  initial  station  with  ET27  WCE  USGS  (RED  OAK 
KNOB)  as  the  instrument  station. 
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Table  n.  Mean  and  Standard  Deviations 
of  12  Positions  -  Daytime 


Without  Closure _ _ With  Closure _ 

JEREMY  OVERLOOK _ JEREMY _ OVERLOOK 


D01 

48.6 

2.4 

33.4 

2.4 

49.2 

2.0 

34.1 

2.1 

D02 

49.8 

2.7 

33.4 

2.1 

49.7 

2.5 

33.3 

2.0 

D03 

48.8 

2.7 

33.1 

2.5 

48.1 

2.4 

32.4 

2.2 

D04 

48.5 

2.1 

37.1 

2.1 

48.0 

2.0 

37.6 

2.9 

D05 

48.1 

1.9 

32.8 

2.5 

47.8 

1.9 

32.9 

2.1 

DOG 

51.8 

1.9 

35.9 

2.7 

51.2 

2.1 

35.3 

3.0 

D07 

46.7 

2.5 

35.1 

2.6 

46.5 

2.3 

34.9 

2.5 

D08 

52,2 

2.3 

37.3 

2.0 

51.3 

2.3 

36.4 

2.0 

D09 

51.0 

2.4 

35.8 

2.2 

50.2 

2.4 

35.0 

2.2 

DIO 

50.5 

2.4 

35.3 

2.2 

49.7 

2.3 

34.5 

2.1 

Dll 

48.5 

2.7 

33.4 

2.5 

47.7 

2.7 

32.6 

2.4 

D12 

49.3 

2.8 

34.1 

2.3 

48.6 

2.8 

33.4 

2.2 

D13 

50.4 

2.1 

34.9 

3.1 

49.6 

2.2 

34.2 

3.3 

D14 

48.6 

2.1 

35.3 

2.5 

48.1 

2.2 

34.8 

2.4 

D15 

49.9 

1.5 

35.3 

1.6 

49.4 

1.5 

34.8 

1.5 

D16 

49.2 

2.0 

33.3 

2.6 

48.8 

2.0 

33.0 

2.4 

D17 

48.3 

2.4 

33.3 

1.3 

47.9 

2.4 

32.9 

1.3 

D18 

48.5 

2.5 

33.8 

3.3 

48.2 

2.5 

33.5 

3.3 

D19 

47.7 

2.1 

33.0 

2.1 

47.4 

2.0 

32.8 

2.0 

D20 

49.1 

2.6 

33.8 

2.2 

49.0 

2.7 

33.6 

2.2 

D21 

49.1 

1.7 

33.5 

2.0 

48.7 

2.0 

33. 1 

1.8 

D22 

47.5 

1.4 

32.0 

1.7 

46.9 

1.5 

31.5 

1.9 

D23 

48.5 

2.8 

33.5 

2.1 

48.1 

2.8 

33.0 

2.1 

D24 

49.3 

1.8 

33.8 

2.7 

48.8 

1.5 

33.3 

2.6 

D25 

49.1 

2.4 

31.0 

2.8 

48.2 

2.9 

30.6 

2.7 

D26 

50.1 

2.4 

32.3 

3.1 

49.7 

2.4 

32.0 

3.1 

D27 

49.7 

2.4 

32.6 

2.6 

49.4 

2.4 

32.3 

2.6 

D28 

50.1 

2.3 

35.1 

2.2 

49.8 

2.5 

34.8 

2.3 

D29 

51.2 

1.9 

36.0 

2.3 

51.0 

2.1 

35.8 

2.3 

D30 

50.2 

1.9 

36.6 

2.3 

49.8 

1.7 

36.2 

2.4 

D31 

49.1 

2.4 

35.5 

2.4 

48.8 

2.3 

35.2 

2.6 

D32 

49.9 

1.6 

33.5 

2.7 

49.5 

1.7 

33.2 

2.8 

D33 

50.3 

1.9 

34.8 

2.4 

50.0 

2.0 

34.5 

2.6 

D34 

48.5 

2.3 

33.2 

2.5 

48.3 

2.2 

32.9 

2.5 

D35 

49.0 

2.5 

35.3 

2.0 

48.6 

2.4 

34.9 

2.0 

D36 

49.4 

1.7 

34.5 

1.7 

49.3 

1  =  7 

34  3 

W  -  t  W 

i  n 

A*  » 

D37 

49.1 

2.2 

34.2 

3.1 

48.7 

2.2 

33.8 

3.2 
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Table  H  (cont'd) 


Without  Closure  _ With  Closure _ 

JEREMY  OVERLOOK  JEREMY  OVERLOOK 


D38 

49.7 

2.1 

33.4 

1.9 

49.5 

2,0 

33.3 

1.9 

D39 

50.1 

2.5 

34.5 

2.5 

49.8 

2.5 

34.2 

2.3 

D40 

50.7 

2.0 

34.1 

2.0 

50.0 

2.4 

33.8 

2.0 

D41 

49.5 

2.8 

35.5 

1.9 

49.9 

2.0 

34.6 

.1.0 

D42 

49.9 

2.0 

33.4 

2.1 

49.6 

1.9 

33.6 

2.7 

D43 

49.9 

1.8 

33.5 

1.9 

49.8 

1.8 

33.4 

2.2 

D44 

50.3 

2.2 

34.9 

2.1 

49.7 

2.7 

34.7 

2.1 

D45 

49.2 

1.1 

36.0 

2.5 

49.0 

1.3 

35.8 

2.6 

D46 

49.8 

2.5 

37.7 

1.5 

49.7 

2.5 

37.6 

1.4 

D47 

48.7 

2.0 

35.7 

2.2 

48.6 

2.1 

35.6 

2.1 

D48 

47.8 

2.5 

33.3 

1.6 

47.6 

2.4 

33.1 

1.5 

D49 

47.9 

1.9 

34.3 

2.2 

47.6 

1.8 

33.9 

2.3 

D50 

49.4 

3.0 

33.6 

1.2 

49.3 

2.9 

34.0 

2.0 

Mean 

49.4 

34.3 

49.0 

34.0 

Table  HI.  Mean  and  Standard  Deviations 
of  8  Positions  -  Daytime 


Without  Closure  _ With  Closure _ 

JEREMY  OVERLOOK"  JEREMY  OVERLOOK 


D01 

50.9 

2.2 

34.7 

3.0 

51.0 

1.8 

34.9 

2.9 

DO  2 

51.0 

2.4 

34.8 

2.2 

50.7 

2.5 

34.5 

1.9 

DO  3 

48.3 

3.2 

33.0 

2.5 

47.4 

2.7 

32.2 

2.1 

D04 

47.6 

1.9 

37.6 

2.3 

46.9 

2.0 

37.7 

2.9 

DOS 

49.9 

1.9 

33.1 

2.3 

49.5 

2.4 

32.6 

2.1 

D06 

51.2 

1.4 

37.0 

1.9 

50.9 

1.7 

36.6 

2.2 

DO  7 

47.0 

2.7 

34.8 

1.4 

46.8 

2.3 

34.6 

1.7 

DOS 

52, 6 

2.4 

39.0 

2.6 

51. 7 

2.8 

37.5 

2.6 

D09 

50.3 

2.1 

36.2 

1.6 

49.5 

2.2 

35.3 

1.6 

DIO 

49.6 

3.0 

36.3 

2.0 

49.0 

2.9 

35.6 

1.8 

Dll 

48.6 

1.9 

34.8 

2.0 

47.8 

2.0 

34.1 

2.0 

D12 

49.7 

3.0 

33.5 

2.6 

48.9 

2.6 

32.7 

3.0 

D13 

49.9 

1.2 

35.3 

3.1 

49.1 

1.4 

34.4 

3.1 

D14 

48.9 

1,8 

35.1 

2.6 

48.6 

2.0 

34.8 

2.5 

D15 

49.5 

1.5 

36.7 

1.8 

49.0 

1.5 

36.1 

1.7 

D16 

49.4 

2.3 

35.0 

1.6 

48.8 

2.3 

34.5 

1.6 

D17 

48.9 

1.9 

34.1 

1.9 

48.3 

1.8 

33.5  . 

1.8 

D18 

48.2 

2.0 

34.0 

3.3 

47.7 

2.0 

34.2 

2.8 

D19 

48.1 

2.0 

33.5 

2.1 

47.8 

1.9 

33.2 

1.9 

D20 

48.9 

3.2 

33.5 

2.7 

48.6 

3.4 

33.2 

2.7 

D21 

48.4 

1.7 

33.0 

1.9 

47.1 

2.4 

32.4 

1.7 

D22 

46.9 

1.5 

32.7 

1.4 

46.7 

1.6 

32.5 

1.5 

D23 

47.9 

2.2 

33.1 

2.5 

47.7 

2.2 

32.8 

2.4 

D24 

48.9 

2.2 

35.1 

2.4 

48.4 

2.3 

34.6 

2.4 

D25 

49.7 

2.1 

32.1 

2.1 

49.4 

2.1 

31.7 

2.2 

D26 

50.5 

1.8 

33.1 

3.1 

50.1 

1.7 

32.6 

3.1 

D27 

49.4 

2.6 

33.3 

2.5 

49.1 

2.7 

32.9 

2.5 

D28 

49.9 

2.8 

35.3 

2.5 

49.8 

2.9 

35.2 

2.4 

D29 

50.0 

1.9 

37.2 

1.7 

49.8 

2.2 

36.9 

2.0 

D30 

50.9 

1.6 

36.8 

2.3 

50.5 

1.6 

36.4 

2.4 

D31 

48.9 

2.4 

35.9 

3.1 

48.7 

2.4 

35.6 

3.2 

D32 

50.0 

1.7 

34.1 

2.6 

49.4 

1.7 

33.5 

2.8 

D33 

50.0 

1.8 

36.2 

1.5 

49.6 

2.0 

35.8 

1.7 

D34 

49.3 

2.9 

34.3 

2.0 

48.8 

3.0 

33.8 

2.0 

D35 

49.0 

1.9 

35.2 

1.4 

48.8 

1.7 

34.9 

1,5 

D36 

49.4 

2.2 

35.3 

1.7 

49.1 

2.2 

35.0 

1 . 8 

D37 

48.8 

1.3 

34.6 

2.7 

48.4 

1.5 

34.3 

2.5 
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Table  HI  (cont'd) 


Without  Closure _  _ With  Closure _ 

JEREMY  OVERLOOK _ JEREMY _ OVERLOOK 


D38 

49.4 

1.8 

34.2 

2.2 

49.0 

1.7 

33.8 

2.2 

D39  . 

50.1 

2.5 

35.6 

2.1 

49.9 

2.5 

35.4 

2.1 

D40 

50.4 

2.2 

34.8 

1.7 

50.  0 

1.7 

34.5 

1.6 

D41 

48.8 

3.2 

35.4 

2.9 

48.5 

3.0 

34.0 

1.9 

D42 

49.1 

2.3 

34.2 

2.0 

49.1 

2.3 

35.0 

2.5 

D43 

50.1 

1.4 

34.5 

1.1 

50.3 

1.5 

34.7 

1.5 

D44 

50.3 

2.2 

34.9 

3.0 

49.4 

3.0 

34.7 

3.0 

D45 

48.9 

2.4 

36.3 

3.0 

48.7 

2.3 

36.1 

3.1 

D46 

49.8 

1.8 

37.4 

1.7 

49.4 

2.0 

37.1 

1.6 

D47 

48.0 

1.8 

36.7 

2.4 

47.9 

1.9 

36. 6 

2.4 

D48 

47.1 

1.3 

34.1 

2.1 

47.0 

1.3 

34.0 

2.1 

D49 

48,8 

2.7 

36.4 

1.7 

48.7 

2.6 

36.3 

1.9 

D50 

49.3 

1.9 

34.3 

1.4 

49.0 

1.8 

34.7 

2.4 

Mean 

49.3 

35.0 

48.9 

34.6 
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Table  IV.  Mean  and  Standard  Deviations 
of  4  Positions  -  Daytime 


Without  Closure _  _ With  Closure _ 

JEREMY  OVERLOOK  JEREMY  OVERLOOK 


D01 

49.8 

1.9 

34.3 

2.3 

50.1 

1.8 

34.6 

2.7 

D02 

51.6 

1.8 

35.0 

1.8 

51.2 

1.7 

34.5 

2.0 

D03 

48.4 

3.8 

33.5 

3.1 

47.3 

3.0 

32.4 

2.5 

D04 

48.0 

2.4 

38.9 

2.0 

47.2 

2.2 

39.5 

2.7 

D05 

48.9 

2.1 

34.3 

1.6 

47.9 

2.5 

33.3 

2.0 

D06 

50.1 

.9 

36.3 

1.9 

49.5 

1.0 

35.7 

2.3 

D07 

47.0 

2.9 

35.9 

.5 

46.9 

1.9 

35.8 

1.4 

D08 

53.5 

2.3 

39.3 

1.3 

52.7 

2.3 

38.4 

1.5 

D09 

51.0 

2.1 

36.5 

1.9 

50.2 

2.4 

35.7 

2.1 

DIO 

51.0 

1.9 

37.4 

2.2 

50.2 

1.7 

36.5 

1.9 

Dll 

47.4 

1.3 

34.4 

1.7 

46.5 

1.4 

33.5 

1.6 

D12 

50.6 

3.5 

34.3 

3.0 

50.0 

3.1 

33.6 

3.3 

D13 

49.6 

1.3 

35.0 

3.8 

48.7 

1.5 

34.1 

4.0 

D14 

48.3 

1.5 

35.5 

2.3 

48.0 

1.7 

35.2 

2.4 

D15 

49.6 

1.8 

36.8 

1.7 

48.9 

1.7 

36.0 

1,7 

D16 

48.0 

1.5 

34.6 

1.1 

47.5 

1.5 

34.1 

1.1 

D17 

48.0 

1.6 

34.0 

1.2 

47.5 

1.4 

33.5 

1.2 

D18 

48.3 

2.5 

34.9 

3.9 

47.8 

2.6 

34.5 

4.0 

D19 

47.4 

1.3 

33.3 

2.4 

47.2 

1.3 

33.1 

2.1 

D20 

49.3 

3.1 

34.6 

2.3 

48.9 

3.5 

34.3 

2.8 

D21 

48.1 

2.6 

34.0 

1.9 

47.4 

2.9 

33.3 

1.6 

D22 

45.9 

1.1 

32.5 

1.5 

45.5 

1.1 

32.1 

1.7 

D23 

46.4 

1.0 

33.0 

2.5 

46.2 

1.6 

32.8 

2.6 

D24 

48.3 

1.4 

35.8 

2.5 

47.8 

1.2 

35.3 

2.5 

D25 

50.0 

2.1 

32.6 

2.6 

49.8 

2.2 

32.5 

2.6 

D26 

50.9 

2.4 

34.5 

3.7 

50.3 

2.3 

33.9 

3.9 

D27 

49.1 

1.1 

33.4 

3.4 

49.0 

1.3 

33.3 

3.2 

D28 

50.1 

2.8 

34.9 

3.4 

50.0 

2.8 

34.8 

3.2 

D29 

49.9 

.9 

37.9 

1.9 

49.9 

.9 

37.9 

1.9 

D30 

50.1 

1.7 

36.8 

1.9 

49.8 

1.7 

36.4 

2.2 

D31 

47.1 

.9 

35.5 

3.3 

46,8 

,6 

35.1 

3.5 

D32 

50.0 

1.5 

35.0 

1.3 

49.8 

1.3 

34.8 

1.4 

D33 

50.1 

1.6 

36.0 

1.9 

49.8 

2.1 

35.9 

2.3 

D34 

49.4 

3.1 

34.0 

3.0 

48.9 

3.3 

33.5 

3.0 

D35 

47.8 

1.3 

35.5 

.9 

47.6 

1.0 

35.4 

1.1 

D36 

49.1 

2.5 

35.6 

1.8 

48.9 

2.4 

35.4 

2.1 

D37 

47.8 

.  6 

35.3 

2.3 

47.3 

.3 

34.8 

2.3 
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Table  IV  (eont’d) 


Without  Closure  _ With  Closure 

JEREMY  OVERLOOK  JEREMY  OVERLOOK 


D38 

49.9 

2.2 

33.4 

2.6 

49.6 

1.9 

33.1 

2.7 

D39 

49.1 

3.1 

34.6 

2.8 

49.0 

3.0 

34.5 

2.6 

D40 

50.4 

1.8 

34.8 

1.8 

50.1 

1.5 

34.6 

1.9 

D41 

48.9 

2.6 

36.9 

2.3 

48.9 

2.3 

34.5 

.6 

D42 

49.9 

2.6 

33.3 

1.1 

49.9 

2.4 

34.8 

2.9 

D43 

50.0 

1.5 

34.9 

1.4 

50.4 

1.5 

35.3 

1.9 

D44 

51.5 

2.1 

35.5 

3.3 

50.1 

4.1 

35.5 

3.2 

D45 

49.4 

1,7 

37.6 

3. 5 

49.3 

1.8 

37.5 

3.8 

D46 

49.6 

2.2 

37.9 

1.7 

49.3 

2.4 

37,6 

1.3 

D47 

48.8 

2.2 

37.8 

2.3 

48.6 

2.3 

37.6 

2.2 

D48 

46.5 

1.3 

32.9 

1.8 

46.2 

1.3 

32.6 

1.7 

D49 

47.8 

2.2 

35.3 

1.6 

47.5 

1.8 

35.0 

1.8 

D50 

49.8 

1.8 

33.5 

1.5 

49.3 

1.9 

34.5 

3.4 

Mean 

49.2 

35.2 

48.7 

34.9 
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Fig.  4.  Frequency  histogram.  Angle:  THORO-RED  OAK  KNOB -JEREMY.  Daytime 
determinations,  with  closure,  using  16,  12,  8,  and  4  positions. 


Fig.  6.  Frequency  histogram.  Angle:  THORO-RED  OAK  KNOB -OVERLOOK.  Daytime 
determinations,  with  closure,  using  16,  12,  8,  and  4  positions. 


ARC  SEC 


Fig.  7.  Atmospheric  dependence  histogram.  Angle:  THORO-RED 
OAK  KNOB-JEREMY.  Daytime  determinations,  without  closure. 


Table  V.  Mean  and  Standard  Deviations 
of  16  Positions  -  Nighttime 


Without  Closure  With  Closure 


Survey 

JEREMY 
Mean  SD 

OVERLOOK 
Mean  SD 

JEREMY 
Mean  SD 

OVERLOOK 
Mean  SD 

1 

48.3 

2.4 

33.2 

2.2 

48.7 

2.4 

33.6 

2.2 

2 

46.5 

1.9 

32.7 

1.8 

45.8 

2.1 

32.0 

1.5 

3 

48.8 

2.4 

35.2 

1.8 

47.9 

2.5 

34.4 

1.9 

4 

47.7 

2.1 

34.2 

2.1 

46.7 

2.0 

33.2 

2.2 

5 

49.9 

2.4 

32.6 

2.3 

49.0 

2.5 

31.8 

2.1 

6 

45.0 

3.3 

32.0 

2.3 

44.5 

3.2 

31.4 

2.3 

7 

47.7 

2.6 

31.4 

2.6 

47.2 

2.4 

30.6 

2.7 

8 

49.6 

2.1 

33.8 

2.8 

48.7 

2.1 

32.9 

2.8 

8 

47.7 

1.9 

32.5 

2.5 

47.1 

2.0 

31.9 

2.5 

10 

47.4 

2.4 

32.8 

1.8 

46.9 

2.2 

32.3 

1.8 

11 

48.2 

2.  1 

31.8 

2.1 

46.9 

2.6 

31.3 

2.3 

12 

48.2 

2.2 

33.7 

2.3 

47.6 

2.5 

33.1 

2.3 

13 

48.0 

2.0 

33.2 

1.6 

47.5 

2.0 

32.7 

1.9 

14 

48.6 

1.6 

35.2 

2.1 

48.4 

1.9 

34.6 

1.9 

15 

49.3 

2.5 

32.6 

2.6 

48.9 

2.3 

32.1 

2.5 

,6 

48.9 

2.2 

34.0 

2.9 

48. 5 

2.1 

33.1 

3.1 

17 

49.4 

2.9 

34.3 

2.6 

49.4 

2.- 9 

33.9 

2.7 

18 

48.6 

2.5 

32.5 

2.5 

48.1 

2.5 

31.6 

2.2 

19 

48.2 

2.0 

29.6 

3.1 

47.7 

1.9 

28.4 

2.6 

20 

48.7 

2.0 

33.8 

2.5 

48.5 

2.0 

33.5 

2.5 

21 

47.6 

1.8 

31.5 

2.2 

47.2 

1.9 

31.1 

2.3 

22 

46.6 

1.8 

31.2 

2.4 

46.2 

1.9 

30.7 

2.5 

23 

46.8 

1.4 

31.5 

2.2 

46.4 

1.4 

31.1 

2.2 

24 

47.1 

2.2 

31.4 

2.0 

46.4 

2.5 

31.0 

2.0 

25 

48.0 

1.9 

32.9 

2.0 

47.5 

1.9 

32.4 

2.1 

26 

46,6 

2.5 

31.3 

2.8 

46.2 

2.6 

30.6 

3.0 

27 

48.4 

2.4 

33.2 

1.3 

48.1 

2.6 

32.9 

1.4 

28 

48.9 

2.1 

32.4 

2.0 

48.4 

2.2 

31.9 

2.1 

29 

48.8 

1.8 

32.6 

1.7 

48.4 

1.9 

32.3 

1.9 

30 

48.3 

2.3 

32.8 

1.8 

48.3 

2.2 

32.5 

1.7 

31 

48.8 

2.0 

34.2 

2.4 

48,5 

2.1 

33.8 

2.4 

32 

49.4 

2.  3 

34.9 

1.6 

49.1 

2.4 

34.6 

1.6 

33 

49.9 

2.1 

34.0 

2.1 

49.6 

1.8 

33.8 

2.1 

34 

49.6 

2.1 

34.4 

2.7 

49.6 

1.9 

34.3 

2.5 

35 

48.8 

1.8 

33.3 

1.9 

48.6 

1.8 

33.2 

2.1 

36 

49.1 

2.3 

34.9 

2.1 

48.9 

1.2 

34.4 

2.5 
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Table  V  (cont'd) 


Survey  _ Without  Closure _  _ With  Closure _ 

JEREMY  OVERLOOK  JEREMY  OVERLOOK 


Mean 

SD 

Mean 

SD 

Mean 

SD 

Mean 

SD 

37 

49.1 

2.0 

34.8 

2.9 

48.9 

2.1 

34.5 

2.9 

38 

47.3 

1.7 

33.9 

2.0 

47.1 

1.7 

33.6 

1.9 

39 

47.8 

1.7 

34.9 

2.0 

47.7 

1.7 

34.9 

1.8 

40 

48.6 

2.1 

33.0 

2.2 

48.4 

2.2 

32.8 

2.2 

41 

47.8 

1.4 

34.3 

2.0 

47.6 

1.2 

34.1 

2.1 

42 

48.6 

1.5 

34.1 

2.3 

48.5 

1.6 

34. 0 

2.3 

43 

49.4 

1.8 

35.3 

2.0 

49.3 

1.7 

35.2 

2.0 

44 

48.5 

1.8 

34.3 

2.7 

48.3 

1.9 

34.2 

2.7 

45 

47.7 

1.8 

35.5 

2.4 

47.6 

1.8 

35.4 

2.4 

46 

48.1 

1.5 

35.2 

2.5 

48.1 

1.6 

34.9 

2.7 

47 

47.2 

1.3 

34.9 

1.4 

47.0 

1.3 

34.7 

1.5 

48 

48.4 

2.4 

35.9 

1.5 

48.4 

2.4 

35.9 

1.6 

49 

47.5 

2.0 

34.3 

1.8 

47.4 

1.9 

34.6 

2.1 

50 

47.5 

2.3 

34.6 

2.2 

47.6 

2.4 

34.7 

2.3 

Note:  A  rejection  limit  of  -  5'.’0  was  used,  and  THORO  (USAERDL)  was 
employed  as  the  initial  station  with  ET27  WCE  USGS  (RED  OAK 
KNOB)  as  the  instrument  station. 
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Table  VI.  Mean  and  Standard  Deviations 
of  12  Positions  -  Nighttime 


Without  Closure _  _ With  Closure _ 

JEREMY  OVERLOOK  JEREMY  OVERLOOK 


N01 

48.0 

2.6 

33.1 

1.8 

48.5 

2.6 

33.6 

2.1 

N02 

46.5 

2.1 

32.6 

1.9 

45.9 

2.3 

32.1 

1.5 

NO  3 

48.7 

2.7 

35. 5 

1.8 

47.9 

2.8 

34.7 

1.9 

N04 

47.8 

2.3 

34.5 

1.7 

46.8 

2.2 

33.6 

1.7 

N05 

49.5 

2. 4 

32.4 

2.4 

48.7 

2.5 

31.7 

2.  2 

N06 

44.8 

3.6 

32.0 

2.4 

44.1 

3.5 

31.4 

2.4 

N07 

47.6 

2.1 

33.5 

2.9 

46.9 

2.2 

30.8 

2.9 

N08 

49.7 

2.0 

34.3 

2.6 

48.9 

1.9 

33.5 

2.6 

N09 

47.8 

1.8 

32.  S 

2.7 

47.3 

1.9 

32.2 

2.7 

N10 

47.3 

2.7 

32.6 

1.5 

46.8 

2.5 

32.1 

1.4 

Nil 

48.1 

1.9 

31.7 

2.4 

46.6 

2.8 

31.2 

2.6 

NX  2 

48.3 

2.1 

33.9 

2.4 

47.7 

2.4 

33.3 

2.5 

N13 

48.2 

1.4 

33.4 

1.8 

47.6 

1.6 

32.8 

2.1 

N14 

48.3 

1.3 

34.9 

2.2 

48.2 

1.9 

34.4 

2.0 

N15 

49.3 

2.4 

32.3 

2.6 

48.9 

2.1 

31,9 

2.4 

N16 

49.1 

2.2 

33.3 

2.9 

48.7 

2.1 

33.4 

3.2 

N17 

49.5 

3.0 

35.0 

2.6 

49.5 

2.7 

34.6 

2.7 

N18 

48.5 

2.2 

32.5 

2.4 

48.0 

2.3 

31.6 

2.0 

N19 

47.6 

1.8 

29.8 

3.3 

47.3 

1.8 

28.5 

2.5 

N20 

48.0 

1.4 

33.3 

2,6 

47.8 

1.6 

33.1 

2.6 

N21 

47.4 

1.6 

31.7 

2.2 

47.0 

1.7 

31.3 

2.4 

N22 

46.7 

1.6 

31.3 

2.3 

46.3 

1.6 

30.8 

2.4 

N23 

47.0 

1.2 

31.5 

2.2 

46.7 

1.2 

31.2 

2.2 

N24 

47.3 

2,1 

31.8 

1.9 

46.9 

2.1 

31.4 

1.9 

N25 

48.2 

2.2 

33.2 

2.2 

47.7 

2.1 

32.7 

2.3 

N26 

46.5 

2.5 

31.3 

3.0 

46.1 

2.6 

30.4 

3.3 

N27 

48.0 

2.2 

33.1 

1.4 

47.7 

2.5 

32.8 

1.5 

N28 

48.5 

2.2 

32.5 

2.1 

48.3 

2.3 

32.3 

2.2 

N29 

49.1 

1.7 

32.8 

1.9 

48.8 

1.7 

32.4 

2.1 

N30 

48.0 

2.5 

32.9 

1.8 

48.0 

2.2 

32.4 

1.8 

N31 

48.8 

2.2 

34.3 

2,4 

48.5 

2.3 

33.9 

2.4 

N32 

49.2 

2.3 

35.0 

1.6 

48.9 

2.4 

34.7 

1.7 

N33 

49.9 

2.2 

34.1 

2.2 

49.7 

2.0 

33.9 

2.2 

N34 

49.6 

2.4 

34.6 

2.8 

49.6 

2.2 

34.6 

2.6 

N35 

48.5 

1.7 

33.3 

2.2 

48.3 

1,  8 

33.1 

2.3 

N36 

49.0 

2.4 

35.0 

1.8 

48.7 

2.2 

34.3 

2.4 

N37 

48.9 

2.2 

35.1 

2.9 

48.7 

2.2 

34,9 

2,9 
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Table  VI  (cont'd) 


Without  Closure  _ _ With  Closure _ 

JEREMY  OVERLOOK  JEREMY  OVERLOOK 


N38 

47.2 

1.9 

33.8 

2.1 

46.9 

1.7 

33.5 

1.9 

N39 

47.7 

1.8 

35.0 

1.6 

47.6 

1.8 

35.0 

1.4 

N40 

49.1 

1.7 

33.5 

2.3 

48.8 

1.8 

33.2 

2.3 

N41 

47.7 

1.4 

34.9 

1.9 

47.6 

1,  2 

34.8 

1.9 

N42 

48.3 

1.5 

34.5 

2.2 

48.2 

1.6 

34.4 

2.2 

N43 

49.6 

2.0 

35.4 

2.0 

49.6 

1.8 

35.3 

2.0 

N44 

48.7 

1.6 

35.1 

2.5 

48.6 

1.7 

35.1 

2.4 

N45 

47.5 

1.8 

35.9 

2.4 

47.5 

1.9 

35.9 

2.3 

N46 

47.9 

1.6 

35.7 

2.6 

47.9 

1.7 

35.6 

2.5 

N47 

47.3 

1.4 

35.1 

1.3 

47.0 

1.4 

34.9 

1.5 

N48 

47.8 

2.2 

35.7 

1.7 

47.8 

2.3 

35.7 

1.6 

N49 

47.5 

1.9 

34.6 

1.4 

47.4. 

1.9 

34.9 

1.9 

N50 

47.2 

2.6 

35.3 

1.8 

47.4 

2.7 

35.5 

1.9 

Mean 

48.1 

33.6 

47.8 

33.2 
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Table  VII.  Mean  and  Standard  Deviations 
of  8  Positions  -  Nighttime 


_ Without  Closure  _ With  Closure _ 

JEREMY  OVERLOOK _ JEREMY  OVERLOOK 


N01 

48.7 

1.7 

33.9 

2.7 

49.1 

1.9 

34.3 

2.5 

N02 

47.0 

2.0 

33.4 

2.0 

46.0 

2.5 

32.4 

1.6 

N03 

49.2 

2.2 

34.9 

1.6 

48.3 

2.4 

33.9 

1.7 

N04 

48.1 

1.4 

33.8 

2.1 

46.9 

1.4 

32.6 

2.2 

N05 

50.1 

1.9 

32.8 

1.8 

49.2 

2.0 

31.9 

1.9 

N06 

45.7 

2.8 

32.7 

1.4 

44.9 

2.6 

32.0 

1.4 

N07 

47.5 

2.8 

32.4 

2.3 

47.3 

2.2 

31.6 

2.4 

NOS 

48.7 

2.5 

32.9 

3.0 

48.0 

2.4 

32.1 

3.1 

N09 

47.3 

2.1 

32.9 

2.6 

46.5 

2.1 

32.2 

2.6 

N10 

46.7 

1.6 

33.2 

2.2 

46.2 

1.5 

32.7 

2.2 

Nil 

48.2 

2.4 

33.0 

1.6 

47.6 

2.3 

32.4 

1.9 

N12 

48.8 

2.6 

33.9 

2.0 

48.1 

3.0 

33.2 

2.2 

N13 

47.6 

2.5 

33.1 

1.7 

47.3 

2.7 

32.8 

1.9 

N14 

48.7 

1.7 

35.7 

1.7 

48.2 

1.8 

35.2 

1.7 

N15 

48.6 

2.7 

32.5 

2.8 

48.4 

2.3 

32.3 

2.  5 

N16 

49.2 

2.4 

34.1 

2.8 

48.6 

2.6 

33.5 

2.7 

N17 

48.7 

2.5 

33.8 

2.7 

48.5 

2.7 

33.5 

2.9 

N18 

48.3 

2.5 

32.6 

2.7 

47.7 

2.7 

31.3 

2.1 

N19 

48.9 

1.8 

30.2 

2.4 

48.3 

1.8 

29.4 

2.5 

N20 

49.4 

2.4 

34.4 

2.7 

49.1 

2.2 

34.1 

2.5 

N21 

47.7 

1.8 

31.6 

2.2 

47.4 

1.8 

31.3 

2.2 

N22 

45.9 

2.2 

31.3 

2.8 

45.4 

2.3 

30.8 

3.1 

N23 

46.3 

1.3 

31.5 

1.6 

45.9 

1.5 

31.1 

1.7 

N24 

46.6 

::.o 

31.0 

1.9 

45.4 

2.6 

30.6 

2.0 

N25 

47.1 

1.7 

33.1 

1.7 

46.6 

1.7 

32.6 

1.6 

N26 

46.0 

2.9 

31.6 

2.4 

45.9 

3.0 

30.8 

3.0 

N27 

48.6 

2.4 

33.7 

1.4 

48.1 

2.6 

33.3 

1.6 

N28 

48.8 

1.9 

32.2 

2.2 

48.4 

1.9 

31.8 

2.2 

N29 

48.1 

1.6 

33.2 

2.0 

48.0 

1.6 

33.1 

2.0 

N30 

48.1 

2.4 

33.3 

1.7 

47.9 

2.0 

33.1 

1.5 

N31 

48.3 

1.1 

34.5 

2.4 

48.0 

1.3 

34.2 

2.4 

N32 

48.9 

2.4 

34.9 

1.8 

48.6 

2.5 

34.5 

1.7 

N33 

49  ..7 

1.9 

34.4 

2.3 

49.6 

1.8 

34.3 

2.4 

N34 

49.3 

2.2 

34.3 

3.4 

49.4 

1.9 

34.4 

3.2 

N35 

48.  6 

2.2 

33.  5 

1.8 

48.  6 

2.  1 

33.5 

1.  9 

N36 

48.  7 

2.  2 

35.4 

2.6 

48.  7 

2.2 

34.  7 

3.3 

N37 

49.  2 

1.7 

34.  1 

3.6 

49.0 

1.  8 

33.  9 

3.5 
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Table  VH  (cont'd) 


Without  Closure _ _ With  Closure _ 

JEREMY  OVERLOOK  JEREMY  OVERLOOK 


N33 

47.  3 

1.5 

33.  8 

2.3 

47.  3 

1.5 

33.  7 

2.2 

N39 

48.3 

1.4 

34.8 

2.7 

48.1 

1.6 

34.6 

2.5 

N40 

47.9 

2.1 

33.5 

2.5 

47.7 

2.3 

33.3 

2.5 

N41 

47.8 

1.2 

33.6 

2.2 

47.6 

1.2 

33.5 

2.3 

N42 

49.1 

1.1 

34.7 

2.6 

49.1 

1.0 

34.6 

2.5 

N43 

49.3 

1.9 

35.4 

2.5 

49.1 

1.9 

35.2 

2.4 

N44 

47.9 

1.9 

33.6 

2.9 

47.7 

2.0 

33.4 

2.9 

N45 

48.0 

1.7 

34.5 

2.2 

48.1 

1.8 

34.6 

2.2 

N46 

47.8 

1.5 

34.8 

2.8 

47.8 

1.6 

34.1 

3.1 

N47 

46.9 

1.1 

34.9 

1.5 

46.8 

1.1 

34.7 

1.5 

N48 

4S.1 

2.9 

35.6 

2.2 

48.0 

2.8 

35.5 

1.9 

N49 

46.7 

2.2 

34.0 

2.2 

46.7 

2.2 

34.0 

2.2 

N50 

47.4 

1.5 

33.9 

2.4 

47.6 

1.6 

34.1 

2.5 

Mean 

48.1 

33.5 

47.7 

33.1 
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Table  VD3.  Mean  and  Standard  Deviations 
of  4  Positions  -  Nighttime 


Without  Closure _ With  Closure _ 

JEREMY  OVERLOOK  JEREMY  OVERLOOK 


N01 

48.3 

2.1 

34.5 

2.1 

48.7 

2.5 

35.0 

2.1 

N02 

47.3 

2.7 

33.9 

2.5 

46.2 

3.4 

32.8 

1.8 

NO  3 

49.4 

3.1 

35.3 

1.7 

48.4 

3.3 

34.3 

1.8 

N04 

48.6 

1.1 

34.1 

.7 

47.4 

.9 

32.9 

.3 

N05 

49.3 

.9 

32.3 

2.3 

48.3 

.8 

31.4 

2.3 

N06 

45.1 

3.4 

33.4 

1.7 

44.2 

3.0 

32.7 

1.7 

N07 

47.1 

1.7 

33.8 

2.1 

46.3 

1.7 

32.9 

2.2 

NOS 

48.1 

2.3 

33.6 

3.0 

47.6 

2.4 

33.1 

3.2 

N09 

47.4 

2.1 

34.0 

2.9 

46.5 

2.2 

33.2 

2.7 

N10 

45.8 

1.2 

33.0 

1.8 

45.3 

1.0 

32.5 

1.7 

Nil 

47.8 

2.6 

33.9 

1.7 

47.3 

2.5 

33.4 

2.0 

N12 

49.5 

2.3 

34.8 

1.7 

48.8 

3.0 

34.0 

2.3 

N13 

47.8 

1.8 

33.6 

2.3 

47.5 

2.4 

33.3 

2.5 

N14 

47.9 

.6 

35.5 

1.8 

47.2 

.6 

34.8 

1.7 

N15 

47.8 

2.2 

31.8 

3.0 

47.8 

1.8 

31.8 

2.5 

N16 

50.1 

2.3 

35.5 

2.3 

49.5 

2.7 

34.8 

2.5 

N17 

48.0 

2.0 

35.1 

3.1 

48.0 

2.0 

35.1 

3.2 

N18 

47.5 

1.8 

33.0 

2.9 

46.9 

2.2 

31.0 

1.1 

N19 

48.1 

1.4 

31.5 

2.0 

47.5 

1.7 

30.9 

2.4 

N20 

48.0 

1.5 

33.6 

3.4 

47.8 

1.7 

33.4 

3.3 

N21 

47.3 

.9 

32.0 

2.4 

47.1 

.7 

31.9 

2.5 

N22 

45.4 

1.9 

31.8 

3.2 

44.9 

2.1 

31.3 

3.5 

N23 

46.4 

.9 

31.4 

1.0 

46.3 

1.0 

31.3 

1.0 

N24 

46.1 

1.7 

31.5 

1.4 

45.8 

1.6 

31.1 

1.8 

N25 

46.8 

2.4 

34.1 

1.7 

46.3 

2.3 

33.6 

1.3 

N26 

45.4 

3.1 

31.8 

2.9 

45.1 

3.4 

30.3 

3.9 

N27 

47.4 

1.7 

33.9 

1.9 

46.9 

1,8 

33.4 

2.0 

N28 

47.6 

1.7 

32.3 

2.7 

47.4 

1.8 

32.0 

2.9 

N29 

48.5 

1.1 

34.1 

2.4 

48.6 

.6 

34.3 

2.3 

N30 

46.8 

2.5 

33.8 

1.7 

46.4 

2.7 

33.4 

1.3 

N31 

47.9 

.2 

35.1 

2.5 

47.5 

.6 

34.8 

2.5 

N32 

47.9 

1.8 

35.1 

2.4 

47.5 

1.6 

34.7 

2.5 

N33 

49.6 

2.4 

35.3 

2.8 

49.6 

2.4 

35.3 

2.8 

N34 

48.9 

3.2 

34.9 

4.6 

49.1 

2.8 

35.1 

4.2 

N35 

47.6 

2.3 

33.4 

2.4 

47.8 

2.5 

33.5 

2.5 

N36 

47.8 

2.0 

36.1 

2.0 

47.8 

2.0 

34.8 

3.9 

N37 

48.6 

1.9 

34.4 

4.5 

48.4 

1.8 

34.2 

4.3 
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Table  VII!  (cont'd) 

Without  Closure _  _ With  Closure _ 

JEREMY  OVERLOOK  JEREMY  OVERLOOK 


N38 

46.9 

1.9 

33.3 

2.7 

46.9 

1.7 

33.2 

2.6 

N39 

48.4 

1.7 

35.1 

2.6 

48.3 

1.8 

35.0 

2.3 

N40 

48.6 

1.3 

35.4 

2.1 

48.3 

1.7 

35.0 

2.5 

N41 

47.4 

.9 

34.8 

2.3 

47.5 

.9 

34.9 

2.2 

N42 

48.9 

.9 

36.6 

.5 

48.8 

.8 

36.5 

.4 

N43 

49.8 

2.5 

35.5 

3.0 

49.5 

2.5 

35.3 

3.0 

N44 

48.1 

1.3 

35.5 

2.7 

47.9 

1.3 

35.3 

2.8 

N45 

47.9 

1.8 

34. 9 

2.6 

48.0 

2.1 

35.0 

2.3 

N46 

46.9 

1.2 

35.8 

3.6 

46.7 

1.1 

35.5 

3.5 

N47 

46.9 

.7 

35.5 

.9 

46.7 

1.0 

35.3 

1.4 

N48 

45.9 

1.7 

34.4 

1.8 

46.0 

1.9 

34.5 

1.7 

N49 

46.0 

2.1 

34.4 

1.9 

46.0 

1.9 

34.4 

1.8 

N50 

46.6 

1.7 

35.6 

1.7 

47.0 

1.9 

36.0 

1.9 

Mean 

47.7 

34.1 

47.3 

33.7 

AONHflbsrai  A0N3nb3M 
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Fig.  8.  Frequency  histogram.  Angle:  THORO-RED  OAK  KNOB -JEREMY.  Nighttime 
determinations,  without  closure,  using  16,  12,  8,  and  4  positions. 


Mean  =  47. 


Fig.  9.  Frequency  histogram.  Angle:  TI  9R0-RED  OAK  KNOB-JEREMY.  Nighttime 
determinations,  with  closure,  using  16,  12,  8,  and  4  positions. 


Mean=33 .2 


Fig.  11.  Frequency  histogram.  Angle:  THORO-RED  OAK  KNOB -OVER LOOK.  Nighttime 
determinations,  with  closure,  using  16,  12,  8,  and  4  positions. 


III.  DISCUSSION 


9.  Instrumental  Errors.  The  quality  of  an  instrument  is  a  factor 
in  the  variability  of  the  angles  in  each  set  of  16  circle  settings.  Through¬ 
out  this  test,  the  same  instrument  and  the  same  segments  or  positions  on 
the  circle  were  used  for  the  corresponding  16  positions  within  each  set  of 
angles.  The  1,600  angles  measured  were  grouped  according  to  position  or 
circle  setting  and  whether  measured  during  day  or  night. 

a.  The  data  for  Fig.  12  were  formed  from  the  average  angle 
variations  for  each  of  the  16  circle  settings.  These  variations  were  deter¬ 
mined  by  taking  the  average  angle  for  each  of  the  16  positions,  from  the 
combined  average  angle  of  all  positions.  The  day  and  night  angle  variations 
versus  circle  setting  were  plotted  on  the  same  table  to  show  the  correlation 
with  circle  setting  and  angle  measured. 

b.  Tables  DC  and  X  contain  nighttime  and  daytime  data  for 
the  instrument  error  versus  position  or  circle  setting.  The  angle  THORO- 
RED  OAK  KNOB-JEREMY  was  used  because  this  angle  is  approximately 
45°  which  is  a  multiple  of  180°  and  a  multiple  of  the  circle  setting.  The 
angles  were  grouped  in  the  following  manner:  Positions  1,  5,  9,  and  13; 

2,  6,  10,  and  14;  3,  7,  II,  and  15;  and  4,  8,  12,  and  16.  The  mean  angle 
for  each  group  was  determined  and  variation  from  these  mean  angles  for 
each  circle  setting  was  determined.  The  graphs  at  the  bottoms  of  Tables 
DC  and  X,  that  is,  Figs.  13  and  14,  are  the  apparent  instrument  circle 
error  in  arc  seconds  plotted  against  the  circle  setting  in  degrees.  The  pro¬ 
cedure  used  in  determining  the  error  for  each  circle  setting  was  the  proce¬ 
dure  outlined  in  the  Military  Specification  MIL--T-52035A,  THEODOLITE, 
SURVEYING,  DIRECTIONS,  FIRST  ORDER;  Page  40,  Theodolite  Circle 
Test  Instructions,  with  the  following  exceptions: 

(1)  Terrestial  targets  were  used  in  lieu  of  collimators. 

(2)  The  angle  between  targets  was  45°  in  lieu  of  36°. 

(3)  Only  one  micrometer  coincidence  was  made  to  each 

target. 

c.  Examination  of  Tables  DC  and  X  leads  to  the  conclusion 
that  the  graduation  errors  of  the  horizontal  circle  can  be  neglected  for  all 
practical  purposes  because  they  are  smaller  than  the  observation  errors 
encountered  in  the  field.  This  does  not  mean  that  observations  should  be 
taken  using  just  one  part  of  the  circle,  but  does  conclude  that  applying  a 
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ANGLE  DEVIATIONS,  ARC.  SEC.  ANGLE  DEVIATIONS,  ARC.  SEC 


//  V 


-  DAY  DETERMINATION 


0  56°  67°  78°  90°  101°  112°  123°  135°  146°  157°  168 


iO  ,,,0 


\\ 

\  .  N. 

^-NIGHT  DETERMINATIONS 

DAYTIME  DETERMINATION 


0°  11°  22°  3$°  45°  5'6°  6'7°  78°  90"  101°  112°  123°  135° '  146°i.57°  168 


Fig.  12.  Average  angle  deviation  vs  circle  setting.  Top:  Angle, 
THORO-RED  OAK  KNOB-JEREMY.  Bottom:  Angle,  THORO-RED 
OAK  KNOB -OVERLOOK. 


ARC  SEC. 


Table  IX.  Field  Circle  Test 
Angle:  THORO-RED  OAK  KNOB-JEREMY 
Nighttime  Data,  without  Closure 


GROUP  #1  GROUP  #2 


DIAMETER 

5  I 

II 

III 

DIAMETERS 

i 

II 

III 

DEGREES 

/ARIATION 

ACCUM. 

!  ERROR 

ERROR 

DEGREES 

variation: 

"  'ACCOM  ;■ 
ERROR 

ERROR 

0 

+  .09 

0 

11 

+  .72 

0 

HHli 

45 

+  .00 

+  .09 

+  .09 

56 

+  .65 

+  .72 

+  .42 

90 

-.30 

+  .09 

+  .09 

101 

-2.26 

+  1.37 

+1.06 

135 

+  .21 

-.21 

-.21 

146 

+  .89 

-.89 

-1.19 

liiiiiii 

0 

0 

-.00 

mm 

0 

-.30 

+0 

GROUP  #3  GROUP  #4 


22 

-.11 

0 

-.42 

33 

+  .29 

0 

+  .0: 

67 

+1.27 

-.11 

-.53 

78 

-.64 

+  .29 

+  .31 

112 

-.53 

+1.16 

+  .74 

123 

+  .31 

-.35 

-.32 

157 

-.63 

+  .63 

+  .21 

168 

+  .04 

-.04 

-.01 

m 1 

-.00 

1 

ro 

0 

mm 

+0 

+  .02 

+  .00 

Fig.  13.  Field  circle  test,  mean  instrument  errors.  Angle:  THORO- 
RED  OAK  KNOB-JEREMY.  Nighttime  data,  without  closure. 
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ARC  SEC 


Table  X.  Field  Circle  Test 
Angle:  THORO-RED  OAK  KNOB -JEREMY 
Daytime  Data,  without  Closure 


GROUP  #1  GROUP  #2 


DIAMETEF 

mm 

II 

III 

DIAMETERS 

i 

II 

III 

DEGREES 

VARIATION 

ERROR 

DEGREES 

variation: 

AcCum. 

ERROR 

ERROR 

0 

+  .03 

0 

+  .05 

li 

+  .99 

0 

-.72 

45 

-.43 

+  .03 

+  .08 

56 

+1.07 

+  .99 

-.27 

90 

+  .58 

1 

o 

-.35 

101 

-2.25 

mm 

+1.34 

135 

-.18 

+  .18 

+  .21 

146 

+  .19 

-.19 

-.91 

mm 

0 

+  .05 

+  .00 

0 

-.72 

-.00 

GROUP  #3 _ GROUP  #4 


22 

-.74 

0 

+  .17 

33 

+  .05 

0 

+  .35 

67 

+  .93 

-.74 

-.57 

78 

-.86 

.05 

+ .  40 

112 

-.33 

+  .19 

+  .36 

123 

+  .17 

-.81 

-.46 

157 

+  .14 

-.14 

+  .03 

168 

+  .64 

-.64 

-.29 

m 

O 

+  .17 

mm 

Z/-4 

O 

+  .35 

+  .0G 

Fig.  14.  Field  circle  test,  mean  instrument  errors.  Angle:  THORO- 
RED  OAK  KNOB -JEREMY.  Daytime  data,  without  closure. 
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correction  to  a  field  observation  to  remove  the  error  in  the  circle  would  be 
impracticable. 

10.  Angular  Measurement.  Because  the  data  obtained  from  the 
THORO-RED  OAK  KNOB-JEREMY  angle  appear  to  be  of  significantly  better 
quality  than  the  data  obtained  from  the  THORO-RED  OAK  KNOB-OVERLOOK 
angle,  it  is  felt  that  some  discussion  is  warranted  pertaining  to  this  differ¬ 
ence.  Station  JEREMY  was  established  by  the  test  team.  This  station  was 
placed  at  the  edge  of  a  ridge -line  in  such  a  position  that  the  line-of-sight  to 
Station  RED  OAK  KNOB  was  essentially  down  the  middle  of  a  V-shaped  cut 
in  the  side  of  the  mountain's  face  and  then  along  a  small  stream.  This 
placement  permitted  the  line-of-sight  to  run  either  between  intervening  ter¬ 
rain  or  at  right  angles  to  the  terrain.  The  Station  OVERLOOK  is  placed  at 
the  ridge-line  of  the  same  mountain  range  but  the  line-of-sight  from  OVER¬ 
LOOK  to  RED  OAK  KNOB  passes  along  the  side  of  an  intervening  knoll. 

This  condition  could  cause  horizontal  refraction  of  the  path  which  is  a  re¬ 
sult  of  the  prevailing  wind  currents  sweeping  up  the  face  of  the  knoll.  It  is, 
therefore,  believed  that  the  apparent  difference  in  the  consistency  of  data 

is  the  result  of  station  location  and  the  effect  upon  the  line-of-sight  brought 
about  by  the  terrain  between  the  stations. 

11.  Comparison  of  Daytime  and  Nighttime  Data.  The  mean  angles 
for  the  daytime  and  nighttime  were  grouped  according  to  condition  and  were 
algebraically  meaned  as  shown  in  Table  XI.  Obviously,  these  data  show  a 
shift  of  approximately  l'.'O  from  daytime  to  nighttime  data.  The  exact  rea¬ 
son  for  this  shift  is  not  known  but  it  could  have  been  caused  by  a  semifixed 
change  in  atmospheric  conditions  from  day  to  night  or  by  a  change,  perhaps 
resulting  from  thermal  gradients,  within  the  instrument  from  day  to  night. 
As  the  data  that  were  observed  during  nighttime  showed  less  variability  be¬ 
tween  the  angles  within  sets  and  the  data  observed  during  daytime  showed 
less  variability  between  sets  of  angles,  it  is  concluded  that  the  majority  of 
the  errors  are  caused  by  the  atmosphere  that  lies  between  the  stations. 

This  conclusion  is  based  upon  the  correlation  of  variability  to  atmospheric 
conditions;  that  is,  the  more  dynamic  daytime  atmosphere  would  cause  the 
variability  to  appear  from  angle  to  angle  within  the  sets,  and  the  slower 
changing  nighttime  atmosphere  would  cause  the  variability  to  appear  from 
set  to  set. 

12.  Accuracy  Analyses.  The  data  obtained  were  examined  to  deter¬ 
mine  the  overall  (day  and  night)  accuracy  limits  of  the  test  instrument.  It 
was  noticed  that  the  mean  of  the  daytime  data  without  closure  and  the  night¬ 
time  data  without  closure,  yielded  the  value  of  33V9  for  the  THORO-RED 
OAK  KNOB-OVERLOOK  angle.  This  value  is  exactly  equal  to  the  computed 
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Table  XI.  Daytime  Angular  Measurements  vs 
Nighttime  Angular  Measurements 


Daytime 

Nighttime 

Test  Site 

With 

Closure 

Without 

Closure 

With 

Closure 

Without 

Closure 

Angle: 

THORO-RED  OAK 
KNOB-JEREMY 

49'.'0 

49V4 

47V  9 

48V  2 

THORO-RED  OAK 

KNOB -OVER  LOOK 

34”  1 

34”  4 

33  V 1 

33V4 

Daytime  and  Nighttime 
With  Without 

Closure  Closure 

Angle: 


THORO-RED  OAK 
KNOB-JEREMY 

48V  5 

48V  8 

THORO-RED  OAK 
KNOB-OVERLOOK 

33V  6 

33  V  9 

angle  between  these  first-order  stations  as  determined  by  obtaining  the  dif¬ 
ference  between  the  first-order  geodetic  azimuths  from  Station  RED  OAK 
KNOB  to  THORO  and  to  OVERLOOK.  The  analysis  for  accuracy  was, 
therefore,  based  upon  the  assumption  that  the  true  angle  was  the  mean  of 
all  data  observed  without  closure  for  each  of  the  angles  involved.  This  as¬ 
sumption  was  utilized  to  generate  the  data  in  Table  XII.  Analyses  of  these 
data  show  that  more  than  90  percent  of  the  observations  fell  within  ~  2'.'5 
for  the  THORO-RED  OAK  KNOB-OVERLOOK  angle  and  within  ±.2V0  for  the 
THORO-RED  OAK  KNOB-JEREMY  angle.  It  is  significant  that  no  observa¬ 
tions  were  rejected  for  this  analysis.  These  data  include  those  angles  ob¬ 
served  during  daytime  under  conditions  of  extreme  heat  waves,  haze,  and 
the  like.  When  data  observed  during  conditions  of  poor  target  image  are 
rejected,  the  accuracy  limit  for  the  THORO-RED  OAK  KNOB-JEREMY  im¬ 
proves  from  1 2'.'0  to  ±.  l'.'5:  and  the  accuracy  limit  for  the  angle  including 
Station  OVERLOOK  improves  from  ±. 21'5  to  i.  21*0.  Table  XEH  was  formed 
by  plotting  the  mean  angle  from  the  nighttime  observation  of  the  THORO- 
RED  OAK  KNOB-JEREMY  angle  when  the  targets  were  steady,  as  deter¬ 
mined  from  16,  12,  8,  and  4  D&R  readings.  Analyses  of  these  data  show 
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Table  XII.  Accuracy  Comparison 


No.  of  Observations 

Test  Site  All  Data _  Data  w/Good  Targets 

_ Day  Night  Total  Day  Night  Total 


Angle:  THORO-RED  OAK  KNOB -JEREMY 
Assumed  True  Value:  48'.' 8 


True  i  l."0 

32 

33 

65 

22 

20 

42 

1 1,"5 

44 

43 

87 

28 

25 

53 

1  2."0 

47 

46 

93 

30 

29 

59 

1 2  ."5 

48 

49 

97 

31 

31 

62 

1  3."0 

48 

49 

97 

.13.' 5 

50 

50 

100 

Angle:  THORO-RED  OAK  KNOB- 

OVERLOOK 

Assumed  True  Value:  33'.' 9 

True  +  17  0 

25 

26 

51 

18 

17 

35 

+  175 

36 

39 

75 

24 

24 

48 

+  270 

43 

42 

85 

29 

26 

55 

+  275 

45 

47 

92 

30 

29 

59 

1 370 

48 

49 

97 

31 

31 

62 

1 375 

48 

49 

97 

1470 

50 

49 

99 

1475 

50 

50 

100 

Table  XIII.  Accuracy  vs  D&R  Readings  -  Nighttime 


No.  of  Surveys  That  Fall  within  Stated  Limits 

Test  Site  _ No.  of  D&R  Readings _ 

_ _ 16  12  8  4 


Angle:  THORO-RED  OAK  KNOB -JEREMY 
Assumed  True  Angle 


1 170 

19 

18 

20 

14 

1 175 

26 

26 

24 

18 

1  270 

29 

29 

26 

24 

1  275 

31 

31 

29 

26 

1  370 

31 

29 

1  375 

31 

A  A 


that  as  the  number  of  D&R  readings  is  reduced,  the  range  of  the  mean 
angles  increases. 

13.  Horizon  Closure  Technique  Analyses.  The  comparative  analy¬ 
sis  of  data  observed  with  and  without  horizon  closure  shows  that  applying 
horizon  closure  causes  a  negative  shift  of  the  mean  of  the  mean  angles  of 
approximately  0'.'3.  It  is  believed  that  this  shift  is  caused  by  a  combination 
of  events  that  are  taking  place  within  the  instrument  (creep,  axis  strain, 
drag,  and  the  like),  the  total  effect  of  which  results  in  a  "wind-up"  of  the 
instrument,  that  is,  as  the  instrument  is  rotated  in  azimuth,  a  second 
pointing  to  a  given  target  will  be  slightly  lower  in  value  than  the  initial 
pointing.  The  amount  of  this  difference  will  yield  an  indication  of  the  qual¬ 
ity  of  the  instrument  being  used.  From  a  statistical  point  of  view,  however, 
the  amount  of  difference  that  was  experienced  with  this  particular  test  in¬ 
strument  is  insignificant.  This  conclusion  was  reached  after  testing  the 
hypothesis  that  the  difference  between  angles  measured  with  and  without 
horizon  closure  should  be  equal  to  zero.  A  test  on  paired  differences  was 
used  so  that  if  the  paired  measurements  tend  to  be  large  or  small  together, 
an  increase  in  the  ability  of  the  test  to  detect  a  small  difference  is  possible. 
The  results  of  this  test  indicate  that,  at  the  0.  05  level  of  significance  (95 
percent  confidence  level) ,  no  evidence  exists  to  indicate  any  paramount 
difference. 


IV.  CONCLUSIONS 

14.  Conclusions.  It  is  concluded  that: 

a.  The  test  instrument  is  capable  of  a  field  accuracy  ofi  2V5, 
and  this  accuracy  is  obtainable  90  percent  of  the  time. 

b.  The  difference  between  observations  made  during  day¬ 
time  and  nighttime  is  not  so  great  as  anticipated  (an  improvement  of  only 
two  to  four  percent  favors  the  nighttime  observations),  and  the  apparent 
accuracy  to  a  good  station  site  observed  during  daytime  is  better  than  the 
accuracy  t  >  a  questionable  station  site  observed  during  nighttime. 

c.  Use  of  the  observation  technique  of  horizon  closure  gives 
the  operator  some  idea  of  the  quality  of  the  instrument,  but  it  is  inapprop¬ 
riate  to  include  the  horizon  closure  data  in  determining  the  angular  value 
sought. 
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d.  Reduction  of  the  number  of  D&R  readings  that  constitute 
a  set  increases  the  spread  of  angular  accuracy  and,  therefore,  increases 
the  probability  that  a  set  of  data  will  have  to  be  rejected. 

e.  The  accuracy  obtained  under  good  seeing  conditions  (i.2V5, 
90  percent)  is  appreciably  better  than  the  accuracy  obtained  when  the  target 
image  is  poor  (±.2V5,  80  percent). 

On  the  basis  of  the  facts  just  presented,  it  can  now  be 
concluded  that  a  successful  microwave  angle -measuring  system  must 
consider  the  following: 

(1)  The  microwave  system  must  be  capable  of  measur¬ 
ing  an  angle  with  an  error  of  not  more  than  21'5  for  90  percent  of  the 
time. 

(2)  Particular  attention  must  be  given  to  the  instrumen¬ 
tation,  observing  procedure,  and  observational  data  processing  to 
insure  that  the  daytime  variations  do  not  preclude  attainment  of  the 
desired  accuracy  and  operational  reliability  because  the  variations  in 
individual  pointings  with  microwave  systems  have  been  noted  as  ex¬ 
treme  under  certain  daytime  conditions. 

(3)  The  instrumentation  and  observational  procedure 
must  provide  for  D&R  pointing  and  angle  measurements  in  a  technique 
similar  to  that  used  with  optical  theodolites  to  eliminate  or  reduce  the 
systematic  instrumental  types  of  error.  The  exact  number  of  D&R 
observations  required  per  set  is  not  necessarily  the  same  as  that  in¬ 
dicated  for  an  optical  theodolite,  and  the  determination  of  the  proper 
number  must  be  arrived  at  through  experimentation  and  tests. 

(4)  Seeing  defined  in  terms  of  visible  image  motion, 
shimmer,  and  dancing  can  be  equated  to  similar  nonvisible  effects  of 
atmospheric  refraction  instability  and  can  be  expected  to  contribute 
errors  in  angle  measurements  made  with  microwave.  The  magnitude 
of  these  errors  must  be  determined  and  instrumentation  and  proce¬ 
dures  must  be  established  accordingly,  so  that  the  required  accuracy 
is  achieved  in  both  good  and  poor  seeing  conditions. 
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Note:  This  form  supplied  by  USC&GS  contains  data  taken  in  1959  from  a 

First-Order  Survey  on  three  of  the  four  test  sites  used  in  this  report. 
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APPENDIX  B 


LIST  OF  ATMOSPHERIC  SEEING  CONDITIONS 


DAYTIME  OBSERVATIONS 

SURVEY  SEEING  CONDITIONS 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 


Hazy  with  Heat  Waves 

Hazy  with  Heat  Waves 

Hazy  with  Heat  Waves 

Hazy  with  Heat  Waves 

Hazy  with  Heat  Waves 

Hazy  with  Heat  Waves 

Hazy  with  Heat  Waves 

Hazy  with  Heat  Waves 

Hazy  with  Heat  Waves 

Hazy  with  Heat  Waves 

Hazy  and  Breezy 

Hazy  and  Breezy 

Hazy  with  Heat  Waves 

Cloudy  and  Calm 

Hazy  with  Heat  Waves 

Cloudy  and  Breezy 

Cloudy  with  Heat  Waves 

Clear  and  Breezy 

Clear  with  Heat  Waves 

Clear  with  Heat  Waves 

Clear  and  Calm,  Good  Targets 

Hazy  and  Breezy 

Hazy  and  Breezy 

Hazy  and  Breezy 

Hazy  with  Heat  Waves 

Hazy  and  Breezy 

Hazy  and  Breezy 

Hazy  with  Heat  Waves 

Cloudy  and  Breezy 

Cloudy  and  Breezy 

Cloudy  and  Breezy 

Hazy  and  Breezy 

Hazy  and  Breezy 

Hazy  and  Breezy 
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SURVEY 

SEEING  CONDITIONS 

35 

Hazy  and  Breezy 

36 

Hazy  and  Breezy 

37 

Hazy  and  Breezy 

38 

Hazy  and  Breezy 

39 

Hazy  with  Heat  Waves 

40 

Hazy  and  Breezy 

41 

Hazy  and  Breezy 

42 

Hazy  and  Breezy 

43 

Hazy  and  Breezy 

44 

Hazy  and  Calm 

45 

Hazy  and  Breezy 

46 

Hazy  and  Calm  with  Heat  Waves 

47 

Clear  and  Breezy 

48 

Clear  and  Breezy 

49 

Clear  and  Breezy 

50 

Clear  ar.d  Breezy 

NIGHTTIME  OBSERVATIONS 


SURVEY 


SEEING  CONDITIONS 


1 

2 
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21 
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Hazy  and  Breezy 

Hazy  and  Breezy 

Hazy  and  Gusty 

Hazy  and  Gusty 

Clear  and  Calm 

Clear  and  Calm 

Hazy  and  Calm 

Hazy  and  Calm 

Hazy  and  Gusty 

Hazy  and  Gusty 

Hazy  and  Gusty 

Hazy  and  Gusty 

Gusty,  Good  Targets 

Gusty,  Good  Targets 

Hazy  and  Breezy,  Good  Targets 

Hazy  and  Breezy,  Good  Targets 

Hazy  and  Calm 

Hazy  and  Gusty 

Hazy  and  Gusty 

Hazy  and  Gusty 

Hazy  and  Gusty,  Good  Targets 

Hazy  and  Gusty,  Good  Targets 

Hazy  and  Breezy,  Good  Targets 

Hazy  and  Breezy,  Good  Targets 

Gusty,  Good  Targets 

Gusty,  Good  Targets 

Gusty,  Good  Targets 

Gusty,  Good  Targets 

Hazy  and  Breezy,  Good  Targets 

Gusty,  Good  Targets 

Hazy  and  Breezy 

Hazy  and  Breezy 

Hazy  and  Breezy,  Good  Targets 

Cloudy  and  Breezy,  Good  Targets 

Hazy  and  Breezy 

Hazy  and  Breezy,  Good  Targets 

Hazy  and  Breezy,  Good  Targets 

Hazy  and  Breezy,  Good  Targets 

Cloudy  and  Breezy,  Good  Targets 

Cloudy  and  Gusty,  Good  Targets 


A  n 
1U 


SURVEY 


SEEING  CONDITIONS 


41 

42 

43 

44 

45 

46 

47 

48 

49 

50 


Gusty,  Good  Targets 
Gusty,  Good  Targets 
Hazy  and  Breezy,  Good  Targets 
Gusty,  Good  Targets 
Hazy  and  Breezy,  Good  Targets 
Hazy  and  Breezy,  Good  Targets 
Hazy  and  Breezy,  Good  Targets 
Hazy  and  Breezy,  Good  Targets 
Hazy  and  Breezy,  Good  Targets 
Hazy  and  Breezy,  Good  Targets 
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APPENDIX  C 


COMPUTER  TAB  RUNS 

.DAY  REa.Q.INBS _ s _ S.URVEY_ALUMtj£tL  1 
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DAY  READINGS 


SURVEY  NUMBER  4 


WITHOUT  CLOSURE _ _  WITH  CLOSURE 
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_J2AJL.3E.ad I N3S  *  SURVEY  NUMBER  5 
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50,5 

1.7 

29.0 

-3.5 

50.8 

2.2 

29.3  -3.4 

e 

47,0 

-1.8 

34,5 

2.0 

48,3 

- ,  3 

35.8  3,1 

9 

47.0 

-1.8 

32,5 

-.0 

45.3 

-3.3 

30,8  e  l,y 

10 

46,5 

-2.3 

28.  U 

-4,5 

45,8 

-2.8 

WrJ - 

11 

50.0 

1.2 

30.5 

-2.0 

50.3 

3.7 

3  0.8  -1,9 

12 

50.0 

1.2 

31.5 

-1,0 

49.8 

1,2 

31.3  rl.4 

13 

51,5 

2.7 

36 , 0 

3,5 

51.0 

2,4 

35.5  2.8 

14 

47,0 

-1.8 

33,0 

,5 

48,3 

-.3 

34,3  1,8 

15 

51.5 

2,7 

34,0 

1,5 

51,5 

2,9 

34,0  1,3 

16 

46,5 

-2.3 

30.0 

-2,5 

46,8 

-1,8 

30.3  -2.4 

MEAN 

s.n. 

4«. 8 
_ 2..1.2. 

32.5 

2.5 

48.6 

2  »  2 

32.7 

2.1 

$ 
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DAY.  READINGS _ •- 

SURVEY  NUMBFR  6 

with 

JEREMY 

CLOSURE 

OVERLOOK 

POSITION 

WITHOUT 

JEREMY 

CLOSURE 

OVERLOOK 

number 

ANGLE 

DEV. 

angle 

DEV, 

angle 

DEV. 

angle  dev. 

1 

50.0 

-1.9 

37.0 

.6 

49,5 

ti  1 . 9 

36.5  .6 

2 

55*0 

3.1 

38 , 5 

2.1 

54.6 

3.4 

38,3  2  .'4 

3 

51.5 

•  *  4 

39.5 

3,1 

51.3 

- ,  1 

39.3  3.4 

4 

50.5 

-1.4 

35 ,5 

-.9 

49.3 

-2.1 

34,3  •i76 

5 

51*0 

•  t  9 

38,5 

2.1 

50.8 

w ,  6 

38.3  2.4 

6 

53.5 

1.6 

39.5 

3.1 

53.5 

2.1 

39,5  3.6 

7 

53.0 

1.1 

39.0 

2.6 

53.3 

1.9 

39,3  ""3.4“ 

6 

52.0 

a 

33.5 

-2.9 

51.3 

-.1 

32,8  *3.1 

9 

50.5 

-1.4 

34,o 

-2.4 

49.5 

•  1.9 

33.0  *2.9 

10 

c  -  n 

a 

31.5 

«4 . 9 

C.  A 

—  n 

31.3  . 6 

i  i 

Ci  O 

tp  _Q- 

36 . 4 

.  0 

51  4 

r,  .  Q 

g  j|  ^  ^  g 

1  4. 

12 

51.5 

-.4 

33. 

-? » 9 

4  9, '8 

*1.6 

31.6 

•  4,1 

13 

49,0 

-2.9 

35,5 

-.9 

48,3 

-3.1 

34,8 

•  1*1  | 

14 

51.5 

• ,  4 

34, Q 

-2,4 

51.3 

- » 1 

33,6 

*2  *  1 

15 

53.0 

1.1 

36,0 

-  o  4 

52.8 

1,4 

35,6 

*,1  1 

16 

55,0 

3.1 

40,0 

3,6 

54,5 

3,1 

39.5 

3.6  | 

MEAN 

51.9 

36,4 

51,4 

35,9 

S «  D  > _ 

1.7 

2.6 

_ _ 1  *  9 

J?jJL 
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DAY  READINGS 


.SURVEY  NUMBER  7 


kl TjiQUT  CLOSURE  WITH  CLOSURE: 


pn^i  TjniM 

JEREMY 

overlook 

JEREMY 

overlook 

number 

ANGLE 

DEV, 

angle 

Dfc  V , 

ANGLE  DE'' . 

angle 

DEV 

1 

4  7.0 

»  2 

36,5 

1,8 

46,3  -.2 

35.8 

1.3 

2 

’TbVo’- 

» .  8 

37,5 

2,8 

45,5  <*1  •  1) 

3  7  .  U 

2,5 

3 

50.0 

3,2 

35.5 

.7 

49,5  3.0 

35 .  U 

,5 

4 

To .  d 

3,2 

38.5 

3,8 

49.3  2,8 

3/. 6 

3.3 

5 

4  b  *  0 

1.2 

35,5 

.7 

47.3  .5 

34 ,  b 

.3 

6 

46,0 

-.8 

"38  75 

3.8 

45,0  -1.5 

3/.  5 

3 , 0 

7 

49,0 

2.2 

33.5 

-1.3 

4d.o  2.3 

33,3 

rl .  2 

8 

50.5  ‘ 

3.7 

35,o 

.2 

5  J  •  3  ^  i  ^ 

34,o 

.8 

9 

50.0 

"1 .2  ~~ 

~35 , 5 

,7 

49.3 

3  4  ,  o 

.3 

10 

44,5 

•2,3 

31,5 

-3,3 

43.6  -2.7 

3  0.8 

1-3.  / 

”  IT" 

'  44 7(5  * 

-2.8 

33,0 

-1,8 

43.6  « 2 . 7 

32,o 

- 1  »  / 

12 

46,  U 

"33,5 

-1.3 

45.5  -1 . u 

33 .  U 

-1  .5 

4  3  7d " 

-3 , 8 

36,0 

1.3 

44.8  -1.7 

3  /  .  o 

14 

"  4  5 , 5~ 

•1,3 

32. Q 

-2,8 

4  7.5  1.'- 

34.  U 

-  .5 

15 

45 , 0 

•1,8 

~337o 

-1 ,« 

4  4,6  -  2  «  !, 

3  2 , 5 

-2  .  u 

iT 

4  4,0 

•2.8 

31.0 

-3,8 

43,3  -3.2 

5  U  ,  3 

-4 , 2 

mean 

~  46 , 8 

34,8 

46,5 

H  ,5 

5. 

2,4 

2.3 

.  3 
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M*_RJEAIU.NGS 


SURVEY  NUMBER  8 


. — -  without  closure  WITH  closure 

JEREMY  OVERLOOK  JEREMY  OVERLOOK 

-POSTTjnN  _ _ _ 


NUMBER 

A  (v  0  L  E 

;  DEV. 

ANCLE  dev. 

ANGlE  DEV, 

angle  dev, 

1 

51*0 

-1.1 

41. U 

3,3 

50,5 

- .  7 

40.5 

4.1 

2 

55.0 

2,9 

3ti  .  0 

.3 

54,(j 

2.6 

37. U 

.6 

3 

~49*5 

-2.6 

41,5 

3,8 

48,3 

«2.9 

40.3 

3.9 

4  • 

48.0 

-4,1 

3o.5 

-1  *2 

47,3 

-3.9 

35,b 

^  ,  6 

5 

53 . 0 

.9 

39.5 

1.8 

51.8 

.6 

38.3 

1.9 

6 

53.0 

.9 

34.5 

-3,2 

52.3 

1.1 

33,8 

-2.6 

7 

49.5 

-2.6 

'34,0 

-3,7 

4  /  ,  6 

-3,4 

32.3 

»4 , 1 

b 

£-2-r4r— 

_ r_ft 

4WL 

-  .  Q 

R  i  o 

n 

t  A  A 

9 

56,5 

4.4 

38.5 

f  v 

.8 

55.8 

4.6 

f  - 

37,8 

^  u 

1.4 

1  0 

50 . 0 

-2.1 

37,0 

- » 7 

4  9,0 

-2.2 

36 .  U 

-.4 

11 

54.5 

2.4 

42.0 

4.3 

54.5 

3.3 

k  A 

C  •  f  ^ 

- r4f 

12 

50.5 

-1.6 

34.0 

-3,7 

49.3 

-1,9 

32.8 

"3,6 

13 

53.5 

1.4 

38.0 

,3 

52,5 

1.3 

37.0 

.5 

1  4 

51.5 

» » 6 

37,5 

-.2 

5  0,0 

-1.2 

36,0 

<* .  4 

1.5 

53.0 

.9 

37.5 

-  •  2 

52.5 

1,3 

37,0 

.6 

1  b 

52.5 

.4 

35,5 

-2,2 

52,0 

.6 

35,0 

-1.4 

mean 

52.1 

37.7 

51,2 

36.4 

c  n 

j  i  0  t 

2.3 

-  - 

2,5 

2,5 

2,3 
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„PA!  .REAIILNSiL  -  ...SURVEY  NUMBER  9 

.  _ _ MTHOUT.  CLOSURE  WITH  CLOSURE 


position 

JEREMY 

OVERLOOK 

JEREMY 

overlook 

number 

A  N  0  L  E 

DEV . 

angle 

DEV. 

angle 

DEV, 

angle 

DEV, 

1 

51.5 

.8 

37.0 

1.2 

50*8 

1.0 

36.3 

1.3 

2 

'  60,5“' 

- ,  2 

35.5 

«,  3 

50.0 

.2 

35,0 

,u 

3 

60.5 

-.2 

36 , 0 

,2 

49,3 

- ,  5 

34*8 

- ,  2 

4 

...  -  -  -5  - 

'  1,8 

38 , 0 

2,2 

51. e 

2.0 

37,3 

2,3 

5 

51.5 

.8 

39,0 

3.2 

50.8 

1.0 

38.3 

3.3 

6 

54.5 

3.0 

35.5 

-.3 

53.5 

3.7 

34.5 

-.5 

“  7 

"47,5  ' 

-3,2 

34.0 

-1.8 

46.8 

-3,0 

33,3 

•  1.7 

6 

50.0 

-.7 

32.0 

-3.8 

49.3 

* ,  5 

31.3 

*3.7 

9 

48.0 

-2.7 

35.0 

-.8 

46,8 

-3,0 

33.8 

•  1.2 

.  ..  _  o 

46.0 

-4,7 

32.0 

-3,8 

45,0 

-4.8 

31.0 

•  4,0 

U 

48,5 

-2.2 

36,5 

.7 

47,5 

*2.3 

35,5 

.5 

12 

54.0 

3.3 

36,5 

.7 

52.8 

3.0 

35,3 

.3 

— ~  ... 

53  *.  0 

?,3 

35.0 

- ,  8 

52,3 

2.5 

34,3 

-  e  7 

1 4 

50,0 

-.7 

38,0 

2,2 

49,3 

- ,  5 

37.3 

2.3 

15 

52.0 

1.3 

37,o 

1,2 

51,3 

1.5 

36,3 

1.3 

16 

51*  0 

.3 

36.5 

.7 

50.0 

.2 

35,5 

.5 

"mean" 
-S.f.OL,—  . 

'  '50,7 
_2j_3 

35,8 
_ 2fJl_ 

49.8 

2.4 

35,0 
..  .2,0 
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DAJLJIE  AH1 N  G  S 


SURVEY  NUMBER  10 


WITHOUT  CLOSURE  WITH  CLOSURE 


POSITION 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

angle 

DEV, 

angle 

DEV, 

ANGLE 

DEV. 

angle 

DEV 

! 

*48,5 

*1.4 

35.5 

.2 

48,0 

*1.3 

35,0 

9  4 

2 

4  7.5 

-2.4 

36.0 

,7 

47,0 

*2,3 

35.5 

.9 

3 

4  o  :  0 

*3.9 

36.5 

1,3 

45,3 

«4»0 

35.8 

1,2 

4 

48.5 

*1.4 

32.5 

*2,8 

48,5 

-.7 

32.5 

*2.1 

5 

50.5 

.6 

39,0 

3.8 

49,5 

.2 

38,0 

3.4 

6 

54.0 

4.1 

36.5 

1.3  ' 

53.5 

4.3 

36.0 

1.4 

53.0 

3.1 

35.0 

-.2 

52.8 

3.6 

34.8 

.2 

_ 

52.0 

2.1 

33,5 

*1,8 

50.8 

1.6 

32,3 

r  2 , 3 

9 

52.5 

2,6 

35,5 

.2 

51,8 

2.8 

34,6 

.2 

id 

~  4  6~,  0 

"3.9 

33,5 

*1.8 

45,0 

*4 , 3 

32,5 

*2,1 

u 

48,5 

*1.4 

33,5 

*1,8 

48.0 

*1.3 

33, U 

*1.6 

12 

52.0 

2.1 

33,5 

*1.8 

51.0 

1.6 

32.5 

*2  cl 

13 

52.5 

2,6 

39,5 

4,3 

51,3 

2,1 

38.3 

3,7 

14 

50.0 

9  1 

34,5 

-.7 

49,5 

.2 

34,  u 

"  ,  6 

15 

45.5 

»4,4 

35.5 

,2 

45,0 

■  4.3 

35,  O 

.4 

16 

52.0 

2.1 

34,0 

*1.3 

51,0 

1.8 

33,0 

*1.6 

MEAN 

_S_uLi 

49.9 
_ 2o_Q_ 

35,3 

__2oJL_ 

49,3 

2.7 

34,6 

1,9 
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DAY  READINGS  -  .  SURVEY  NUMBER  11 


WITHOUT 

CLOSURE 

WITH 

CLOSURE 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

POSITION 

NUMBER 

ANGLE 

DEV, 

angle 

DEV, 

anglf  dev, 

angle 

DEV 

1 

47,0 

"1,8 

35.5 

1.7 

46,3  *1.8 

34,6 

1.7 

2 

48.0 

• ,  8 

32.5 

-1,3 

46,5  -1,6 

31,0 

-2,1 

3 

50.0 

1.2 

38,0 

4.2 

49.5  1.4 

37,5 

4,4 

4 

51,0 

2.2 

37.0 

3,2 

50,3  2.2 

36,3 

3,2 

5 

47.5 

-1,3 

35.5 

1.7 

46,5  -1.6 

34.5 

1,4 

6 

53,0 

4,2 

37,0 

3,2 

52.3  4.2 

36,3 

3.2 

7 

46,5 

• ,  3 

35.5 

1,7 

47.8  -.3 

34.6 

1./ 

8 

50.5 

1.7 

32.5 

-1,3 

50,0  1.9 

32. U 

*  1.1 

9 

49,0 

,  2 

32.0 

•1,8 

48,3  .2 

31.3 

-.1,8 

10 

44,5 

-4,3 

29,5 

-4,3 

44,3  -3,8 

29.3 

-3,8 

11 

46,5 

-  ,  3 

32.0 

-1.8 

48,0  - » 1 

31,5 

•  1.6 

12 

49,0 

.2 

31.0 

•2,8 

48,0  -.1 

30.0 

•  3.1 

13 

46,0 

-2.8 

34,5 

,7 

45.0  -3.1 

33,5 

.4 

14 

45,0 

-3.8 

32,0 

•1,8 

44,3  — 3,6 

31,3 

-1.8 

15 

52.0 

3.2 

35,5 

1,7 

51,3  3.2 

34. b 

i,/ 

16 

51.5 

2,7 

31,5 

-2,3 

51.0  2.9 

31.0 

*2,1 

M  E  A  N 

46,8 

33,6 

48,1 

33.1 

StVt 

2jl5_ 

2.5 

......  .2j_5  _ 
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.IIAV_.HEAJ3.1NGS  -  SURVEY  NUMBER  12 


POSITION 

WITHOUT 

JEREMY 

CLOSURE 

OVERLOOK 

WITH 

JEREMY 

CLOSURE 

overlook 

number 

ANGLE  i)  b  \/ « 

angle 

DcV , 

angle 

DEV, 

angle  dev 

. ~~i  ' 

49.5 

.3 

38.5 

4,7 

48,5 

.1 

37.5  4,5 

2 

49 . 0 

~  -  *2 

35,5 

1,7 

49.5 

i  1 

35*0  2.0 

3 

48,0 

-1.2 

36.5 

2,7 

47,5 

• ,  9 

36,0 

4 

51.0 

1.8 

34.5 

,7 

49,8 

1,4 

33,3  .3 

5 

52.5 

3,3 

32,5 

-1,3 

‘53 , 7- 

3,9 

32,3  » , 7 

6 

48.0 

-1.2 

35, 5 

1,7 

4  7,3 

*1 , 1 

34.6  1,8 

"  '7 

49.0 

-.2 

32.5 

-1.3 

48.0 

-.4 

31,5  -1.5 

8 

53.0 

3.8 

34,5 

,7 

5.2,0 

3.6 

33,5  .5 

9 

53.5 

4*3 

35,5 

1,7 

52.8 

4.4 

34,8  1,8 

lu 

45.5 

-3,7 

35,0 

1,2 

44  ,  5 

-•3,9 

34,0  l.U 

Ti 

46,5 

-2,7 

30.0 

-3.8 

46,0 

-2.4 

29,5  »3,5 

12 

47,5 

-1.7 

3  U  ,  5 

-3.3 

46,5 

-1.9 

'29, S'  -3,5 

13 

47,0 

-2,2 

30.5 

-3,3 

46.3 

-2.1 

29,8  -3.2 

14 

45 . 5 

-3,7 

32.5 

-1.3 

45,3 

-3 , 1 

32,3  - , 7 

15 

51.5 

2,3 

32,0 

-1*0 

50.0 

1.6 

30,5  -2.5 

16 

50.0 

.8 

34,5 

,7 

49,5 

1  f  1 

34,0  1.0 

MEAN 

-S..JL*, 

49,2 

„  ZjA 

33,8 

2.4 

• 

48,4 

_ hi- 

33,0 

2.4 
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PAY  readings. 


SURVEY  NUMBER  13 


WITHOUT  CLOSURE  WITH  CLOSURE 


POSITION 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

ANGLE 

DEV, 

angle 

DEV, 

ANGLE 

DEV, 

ANGLE 

DEV 

1 

51,0 

.7 

38,5 

3,4 

50. 3 

.7 

37.8 

3.5 

2 

49,0 

-1,3 

30,5 

-4,6 

48,3 

*1 . 3 

29.6 

„4 , 5 

3 

48,5 

-1,8 

39,0 

3.9 

-  47.5 

if  2  *  1 

38,  U 

3.7 

4 

50 , 0 

* «  3 

39.0 

3.9 

49.5 

-.1 

38,5 

4,2 

5 

50,5 

,? 

38,0 

2.9 

49,6 

.2 

37.3 

3 . 0 

6 

52.5 

2.2 

3o .  0 

.9 

52 . 3 

2.7 

35.6 

1.6 

7 

51.5 

1.2 

36.0 

.9 

50,5 

.9 

35,0 

.  / 

8 

49,5 

-.8 

34 , 0 

-1.1 

49,  U 

»  ,  6 

33,5 

-  ,  6 

9 

48 . 5 

-1,8 

31.5 

-3.6 

47,3 

-2.3 

3  0.3 

~  4  •  U 

10 

46.5 

-3.8 

31,5 

-3,6 

45,5 

-4,1 

30.5 

-3.8 

11 

50,0 

» ,  3 

32.0 

-3,1 

5  0.0 

.4 

32.0 

r  2 , 3 

12 

53.0 

2.7 

34.5 

-.6 

51.0 

2.2 

33.3 

-1.0 

{y  ■■■- 

’48.5  ' 

-1 , 8 

32.0 

-3,1 

4  7,5 

*2.1 

31,0 

-3,9 

14 

53,5 

3,2 

38,5 

3,4 

52.6 

3.2 

3  7 .  o 

3,5 

15 

50,5 

♦  2 

35,0 

- ,  1 

49.5 

- » 1 

34,0 

-  6  3 

16 

52,0 

1.7 

35  •  0 

- ,  1 

51 » 3 

1,7 

34,3 

-  .  o 

MEAN 

50,3 
_ U  9 

35 , 1 
_ 3  jO 

49,6 
....  .  2  i  V 

34.3 

3 ,  U 

.SlLLRVE.Y  .NUMBER  14 


PAY  QPAnlNGS 

_ _  wITHnUT  CLOSURE  WITH  ClOSuRfc 


POSITION 

JEPEMV 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

a  NGL? 

DEV, 

ANGLE 

DEV, 

ANGLE 

PEV, 

a  NGLE 

DEV, 

1 

49.5 

♦  7 

39.0 

3.9 

49.3 

.9 

38.8 

4,1 

2 

50.0 

1.2 

35.5 

.4 

50.  U 

1.6 

35.5 

,6 

3 

50 . 0 

1.2 

38,0 

2,9 

49.3 

.V 

37.3 

2,6 

4 

49,0 

.2 

36.5 

t  ,4 

48,3 

•  » 1 

35.8 

1.1 

5 

47.5 

-1.3 

34,5 

- ,  6 

47.0 

*1.4 

34,0 

* .  7 

0 

46.5 

- .  3 

37.0 

1,9 

47.  B 

*  .  6 

36  0  3 

1,6 

7 

51.5 

2.7 

34,5 

- ,  6 

51,3 

2.9 

34,3 

-.4 

8 

46.0 

-2,8 

33.0 

-2,1 

45,5 

-2.9 

32,5 

-2.2 

9 

46.5 

-2.3 

34. 0 

-1.1 

46.0 

-2.4 

33,5 

-1,2 

..  ---- 

4  4,5  " 

•4,3 

39,5 

4,4 

43.8 

-4,6 

38,8 

4.1 

11 

50.0 

1.2 

30.5 

-4.6 

50.0 

1.6 

30.5 

-4.2 

12 

51.5 

2.7 

33,  U 

-2.1 

50.5 

2.1 

32.0 

*2.7 

.  -3 

'4  975“ 

,7 

34.5 

-.6 

49,5 

1.1 

34,5 

* ,  2 

14 

4  9,5 

“  .7 

31,0 

-4,1 

49,5 

1.1 

31.0 

•  3.7 

15 

46,5 

-2.3 

36,0 

,9 

46,0 

-2.4 

35.5 

.8 

51.0 

2,2' 

35,5 

.4 

50,5 

2.1 

35,0 

,3 

MEAN 

-JLiJLt _ 

48.3 
_ 2jl1_ 

35,1 

-2-S.8— 

48.4 

-2_l2 

34,7 

2,5 

61 


QAX_5.EA.amkS._- _ SlilXVE.Y  NUMBER  15 


. . WITH.Q.UI.  CLOSURE  WITH  CLOSURE 


Pfscj  r jn.M 

JEOfcMY 

overlook 

JEREMY 

OVERLOOK 

number 

ANGLE 

DEV, 

angle 

DEV, 

angle 

DEv. 

angle 

DEV, 

1 

80*5 

. .7" 

39,0 

3,4 

49.6 

.5 

38,3 

3,2 

2 

50  •  0™ 

.2 

36.5 

,9 

49,8 

.5 

36,3 

1.2 

3 

47,5 

-2,3 

35,0 

- ,  6 

47,0 

*2,3 

34.5 

* ,  0 

4 

~~49  *  o' 

-.8 

35.0 

-  *  6 

48,8 

-  *  5 

34.0 

• ,  3 

5 

47.0 

-2.8 

35.5 

- » 1 

46.3 

•  3,0 

34,8 

• ,  3 

6 

51,0 

1.2 

34,0 

-1,6 

50.5 

1.2 

33,5 

•  1,6 

7 

iio  a 

„  n 

38,5 

p  _  0 

A  Q  *2 

n 

37.0 

2/7 

C  t  ' 

8 

48,0 

-1*8 

34.5 

-i.i 

47.3 

«2,0 

33.0 

*»1 . 3 

9 

50.0 

.2 

35.5 

-,1 

49.3 

.  0 

34.8 

•  .  3 

to 

A.  w  f  H 

r-ft 

34.0 

4  V  .  3 

34.  u 

•  1.1 

n 

50.5 

,  / 

34,5 

-1.1 

50.5 

1,2 

34,5 

- ,  6 

12 

53,0 

3,2 

34,5 

-1,1 

52,5 

3.2 

34,0 

•  1,1 

13 

51,0 

1.2 

37,0 

1,4 

50.0 

.7 

36,0 

.9 

14 

50,5 

,  7 

34,0 

-1,6 

49,8  . 

.5 

33,3 

•  l»a 

15 

5  0,0 

.2 

38,5 

2.9 

49.5 

•  2 

38,0 

2,9 

16 

49,0 

- ,  8 

33,5 

-2,1 

49,0 

1* ,  3 

33.5 

•  1,6 

MEAN 

s.n. 

49,8 

1.5 

35.6 

1,8 

49.3 

.  ii5„ 

35,1 

__  li  7 
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DAY  R&ADTNflS 


.SURVEY  NUMBER  16 

...WJ  ThOUT  CLOSURE  '  'WITH  CLOSURE 


POSITION 

JEREMY 

OVERLOOK 

Jt  REM Y 

OVERLOOK 

MUM8FP 

ANGLE 

DEV. 

angle 

DEV. 

angle 

DEV, 

angle 

OfcV 

1 

46,0 

-3,6 

35.5 

1,7 

45.5 

-3,6 

35.0 

1 . 6 

2 

49,5 

- .  1 

33,5 

-  ,  3 

49,  U 

-  .  1 

33.0 

-  .  4 

3 

47,5 

"2,1 

32,5 

“1  ♦  3 

47.0 

«2,1 

32, U 

-1,4 

A 

50.5 

.9 

34,5 

-• 

»  > 

50.0 

.9 

34. u 

.6 

5 

46.0 

-1,6 

35,0 

1.2 

47.5 

-l »  6 

34.5 

1.1 

6 

53.0 

3.4 

38,0 

4,2 

52.3 

3.2 

3  7.3 

3.v 

T 

52*5 

2.9 

36 , 0 

2,2 

52.3 

3.2 

35  •  b 

2.4 

8 

60.0 

.4 

32.5 

-1.3 

50.0 

.9 

32.5 

-  .  9 

9 

49,5 

•  ♦  1 

33.0 

- ,  8 

49.0 

- » 1 

32.5 

-  •  9 

‘  To"' 

45.5 

-4,1 

29.0 

-4,8 

45-3 

-3,6 

28.8 

*4,6 

11 

51.0 

1*4 

37,5 

3,7 

50.5 

1.4 

37.0 

3.6 

12 

49.0 

* » 6 

30,0 

-3.8 

49.  U 

-  •  1 

30.0 

-3  o  4 

13 . 

'  4875 

-1.1  ’ 

35,0 

1.2 

4  7.6 

*1,3 

34,3 

.9 

”*14’ 

51. 0 

”  1 . 4 

34,0 

.2 

50*5 

1.4 

33,5 

•  1 

15 

52.0 

2.4 

35,5 

1.7 

51.0 

1.9 

34.5 

1.1 

16 

49,5 

- .  1 

30.0 

-3,8 

49,5 

.4 

3  0*0 

"3.4 

MEAN 

S .  D . 

49.6 
_ 2j_1_ 

33.8 

49,1 
_ 2.-1. . 

33,4 

2*4 
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day  READ I.i>LGLS _ r _ SURVEY  NUMBER  17 


WITHOUT  CLOSURE  WITH  CLOSURE 


POSITION 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

angle 

DEV, 

angle 

DEV. 

angle 

OEV, 

ANGLE  dev, 

1 

46,0 

-2.6 

35,0 

1,5 

45.5 

*2  *y 

34,5  1.4 

2 

47.5 

-1.1 

31.5 

-2,0 

47,5 

“>  •  7 

31,5  -l.b 

3 

49,0 

.4 

38,0 

4,5 

48,3 

.  1 

3  /  .  3  4.2 

4 

47,0 

-1,6 

34.0 

,5 

46,5 

*  1 » 7 

33.5  .4 

5 

49,0 

4 

35.0 

1.5 

48,5 

-.3 

34.5  1.4 

6 

48.0 

-  » 6 

32.0 

-1.5 

47.8 

»  » 4 

31. b  -1,3 

7 

49,5 

.9 

33.0 

-.5 

48,5 

.3 

32.0  -1.1 

8 

49.5 

.9 

34.0 

.5 

49,3 

1.1 

33.8  ,7 

9 

47,5 

-1.1 

32  o5 

-1,0 

47.3 

*  ,  9 

32,3  -.8 

10 

44,5 

-4,1 

31.5 

-2,0 

44.0 

*4,2 

31. U  .2,1 

11 

4b .  0 

*  4  A 

32.0 

-1,5 

46,0 

- » 2 

32. U  -1.1 

12 

46,0 

-2.6 

32.0 

-1.5 

45,5 

.2.7 

31,5  .1,6 

'  '  13 

4  9.5' 

",  9~ 

33, 5 

.0 

48,5 

.3 

32,5  - , 6 

"  14 

52. 5 

T,  9 

"“3  4, "5 

1,0 

52,0 

3.8 

34,0  ,9 

15 

52.5 

3,9 

11  E 

n 

52,0 

••I" 

o  $  o 

16 

52.0 

3.4 

34,0 

,5 

52.0 

3.6 

34,0  ,9 

mean 

-Su.D-t _ 

48,6 

2j_4_ 

33,5 
_ L*2_ 

48,2 

_ 

33,1 

_ 1j6 _ 
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DAY  REAPINGS  SURVEY  NUMBER  18 


WITHOUT  CLOSURE  WITH  CLOSURE 


POSITION 

JEREMY 

UVEHLGOK 

JEREMY 

OVbRLCUK 

NUMBER 

angle 

05v. 

angle 

DEV. 

angle 

DEV, 

angle 

DEV 

1 

"  49.5 

let 

38.0 

4.4 

49,5 

1.5 

38.0 

4,4 

2 

si. i) 

2.6 

35.0 

1.4 

50.5 

2,5 

34.5 

.9 

3 

47.0 

-1.4 

36.0 

2,4 

46,5 

-1 » 5 

35.5 

l.v 

50.5 

2.1 

36.0 

4,4 

50.0 

2.0 

37.5 

3.9 

s- 

49.5 

1.1 

38.0 

4.4 

49.0 

1.0 

37.5 

3.V 

6 

53.0 

4,6 

37.0 

3.4 

53.0 

5,0 

37.0 

3.4 

7 

4  8.0 

- » 4 

29,0 

1 6 

47.0 

fl.O 

— U 

<3 

47.0 

-1,4 

31.5 

-2,1 

47.0 

-1.0 

31.5 

-2,1 

9 

49.5 

1.1 

33.5 

- ,  1 

48,8 

«  6 

32.6 

- » 8 

'll) 

44,5 

-3,9 

31,0 

-2.6 

44,5 

-3 , 5 

31. U 

-2.6 

11 

47.0 

-1,4 

34.5 

.9 

47.0 

-1.0 

34,6 

,9 

12 

47,5 

-.9 

29,5 

-4,1 

47.0 

-1.0 

29,  U 

-4,6 

1.3 

44,5 

-3.9 

30.0 

-3,6 

44,0 

-4.0 

29,5 

-4.1 

14 

48,0 

-  t  4 

32.0 

-1.6 

48,0 

- »  0 

32.0 

-1.6 

15 

50.5 

2,1 

33,0 

- ,  6 

50.0 

2.0 

32.5 

-1,1 

\6 

47. '5 

-.9 

32.0 

-1 , 6 

46,8 

-1,2 

31,3 

-2,3 

MEAN 

St  n. 

4  8 , 4 
2,3 

33.6 
_ 3  •!_ 

48,  U 
_ .2 , 3 

33.6 

2.9 
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..UM_H£A]3LNR1 


SURVEY  NUMBER  19 


_ WITHOUT  CL QSUK'E  WITH  CLOSURE 


PORTION 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

angle 

DEv. 

angle 

DEV, 

angle 

DEV, 

angle 

DEV 

1 

4?  ♦  0 

* ,  9 

34,5 

1.3 

47,0 

-.7 

34,5 

1.6 

2 

50.5 

2,6 

35,0 

1.8 

49,5 

1.8 

34,0 

1.1 

3 

47,5 

•  *  4 

36.5 

3,3 

47.0 

f ,  7 

36.0 

3.1 

4 

47,0 

- ,  9 

34.0 

.8 

47,0 

* .  7 

34.0 

1.1 

5 

47,5 

*  .  4 

36 , 0 

2.8 

46,8 

*  »  9 

35.3 

2.4 

6 

52.0 

4.1 

35,5 

2.3 

52,0 

4,3 

35,5 

2.6 

7 

52.0 

■  .1 

34,0 

,8 

51,5 

3  ,  b 

33.5 

.6 

8 

48,0 

,1 

34,0 

.8 

48,0 

.3 

34.0 

1.1 

9 

49,0 

1.  i 

31.0 

-2.2 

49,0 

1.3 

31  o  0 

*1,9 

10 

46,0 

-1,9 

31.  u 

-2,2 

45,5 

•  2.2 

30.5 

r2.4 

U 

49.5 

1,6 

32,5 

-.7 

49,0 

1.3 

32.  U 

-.9 

12 

46.0 

-1.9 

31.0 

-2.2 

46,0 

*1.7 

31.0 

*-1.9 

13 

46,0 

-1.9 

31.5 

-1.7 

46 . 0 

-1.7 

31.5 

» 1 . 4 

14 

44,5 

-3,4 

30,0 

-3,2 

44,5 

-3,2 

30 , 0 

*2,9 

15 

46,0 

-1,9 

32,0 

-1.2 

46,  U 

-1,7 

32. 0 

- ,  9 

16 

48,5 

1 6 

32.5 

- ,  7 

48,0 

.3 

32.0 

- ,  9 

MEAN 

SiJD-t _ 

47,9 

33.2 
_ 2_,JL 

47.7 

_ 2.1 

32.9 

l.y 
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HAV-REA31N&S _ SURVEY  NUMBER  20 


without  closure  with  CLOSURE 


POSITION.. 

JEREMY 

UVERlOOK 

JEREMY 

OVERLOOK 

NUMBER 

anglf 

DEV. 

angle 

DEV . 

angle 

DEv, 

angle 

DEV, 

1 

*53.0 

4,0 

37,5 

4,1 

53,0 

4.2 

37,5 

4,3 

2 

53.0 

4.0 

34 , 0 

.6 

53 . 0 

4.2 

34.0 

♦  7 

3 

44,5 

-4,5 

32.0 

-1,4 

44,5 

*4,3 

32.0 

*1.3 

4 . . 

50*75 

1 . 5 

3  6  i  0 

2,6 

50.5 

1.7 

36,0 

2.8 

5 

4  fa ,  5 

-.5 

35.5 

2,1 

48,5 

- .  3 

35,5 

2.3 

6 

51.5 

2.5 

35.0 

1.6 

51,5 

2.7 

35.0 

1.8 

"7 

49.0 

"  ,  0 

35.5 

2,1 

48,0 

- ,  fa 

34.5 

1.3 

a 

4  fa  ,0 

- 1  i  0  ' 

32,5 

- ,  9 

48.0 

- ,  fa 

32.5 

- ,  7 

9 

50.0 

1.0 

33.0 

-.4 

49.5 

.7 

32,5 

- «  i 

10 

47".  d  ’ 

-2 ,0 

35,0 

1.6 

47,0 

*1.6 

35,0 

1.8 

11 

47,0 

-2,0 

28.5 

-4,9 

47, U 

*1.8 

28.5 

*4,8 

12 

46,0 

-3.0 

30.0 

-3,4 

46.0 

*2  •  fa 

30,0 

*3,3 

13 

4  5 ,5 

-3  75 

'32,5 

- ,  9 

44.5 

■4,3 

31,5 

*1.8 

14 

47.0 

-2,0 

33,0 

- ,  4 

4  7 ,  <: 

-1.8 

33,0 

*.2 

t5 

53,5 

•4.5 

33,5 

.1 

53.5 

4,7 

33.5 

.2 

16 

49,5 

.5 

31.0 

-2,4 

49,5 

,7 

31.0 

*2.3 

MEAN 

.S.Oj 

49,0 

-JLJL. 

33.4 
.  2-  ,  4_ 

48,8 
..  2.i  9 

33,3 
2i4  . 

.PA_v_.RE.AD  IN  GS-  . 


SURVEY  NUMBER... 21  . 


wilHDUL._CL.05ME _ ...  WITH  CLOSURE 


POSITION 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

4NGLF 

DEV. 

angle 

DEV, 

angle 

DEV, 

angle 

DEV, 

”i  . . 

45.0  ’ 

"4.0 

36,5 

3.4 

44,0 

*4,2 

35,5 

2,8 

2 

48.0 

-ITT 

36To" 

‘2,9 

47,5 

*.7 

35,5 

2,8 

3 

48.5 

- « 5 

34,0 

.9 

48,5 

.3 

34,0 

1.3 

"4 

51.0 

"2,0' 

36,0 

2,9 

51,0 

2,8 

36,0 

3.3 

5  ‘ 

4  7*0 

*2.0 

34.0 

.9 

46.0 

*2,2 

33,0 

.3 

6 

49.5 

.5 

33.5 

,4 

48,6 

.  6 

32.8 

.1 

7 

49..  Q  ~ 

3  0-.5 

-2.6 

43,5 

*4,7 

30.5 

*2.2 

3 

50.5 

~1«5 

33.0 

*  f  1 

50.5 

2.3 

33.0 

.3 

9 

50.5 

1.5 

32,0 

-1.1 

50,5 

2,3 

32,  U 

*.7 

10 

49..  0 

".’o' 

34,0 

,9 

49,0 

.8 

34,0 

1.3 

11 

46.5 

•  *  5 

32.0 

-1.1 

47,5 

-  *  7 

31,0 

*1.7 

12 

49,5 

.5 

30.5 

-2.6 

49,5 

1.3 

30.5 

•  2.2 

13 

50.0 

"lTo” 

33,5 

.4 

49.  U 

.8 

32.5 

*.2 

14 

49.5' 

...  ^  ~ 

31,0 

^2,1 

49,5 

1.3 

31.0 

*1 . 7 

t5 

48.5 

• » 5 

31.5 

*1.6 

48, U 

* ,  2 

31.0 

*1.7 

16 

“9,5 

'  .5 

3  2 «  0 

-1.1 

49,  U 

.6 

31.5 

*1.2 

MEAN 

~  Y9T0' 

- -  -- 

33.1 

48,2 

32.7 

SjlQj _ 

1  ♦  5 

1.9 

2,2 

1.6 
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PAY  READINGS 


SURVEY  NUMBER  22 


WITHOUT  CLOSURE  WITH  CLOSURE 


POSITION 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

5 

CD 

2 

-<* 

DEV, 

angle 

DEV, 

ANGLE 

DEV, 

A  N  U  L  E 

DEV 

1 

44,5  - 

3,1 

34,5 

2,3 

44,5 

*2.7 

34,5 

2.  / 

2 

48,5 

.9 

34,0 

1.8 

47,5 

,3 

33.0 

1.2 

3 

47,0 

* ,  6 

35.0 

2,8 

47,0 

* « 2 

35.0 

3.2 

4 

48,5 

.9 

33,0 

8  7 

48,5 

1.3 

33 ,  U 

1.2 

6 

45,5  - 

2,1 

32.5 

.2 

45,0 

m2*  2 

32.0 

.2 

6 

49.5 

1,9 

29.5 

*2.8 

49,0 

1.8 

29.0 

*2.8 

7 

49,0 

1,4 

31.5 

* »  7 

49,0 

1.8 

31.5 

•  »  3 

6 

47.5 

*  •  l 

34.0 

1.8 

46,5 

* «  7 

33.0 

1.2 

9 

47.0 

* ,  6 

•  31.0 

*1,3 

47,0 

• .  2 

31.0 

•  ,  6 

10 

47,0 

• ,  6 

29.5 

*2.8 

46,0 

»1 » 2 

28,5 

*3.3 

11 

47.0 

* ,  6 

32,5 

.2 

4.7,0 

* .  2 

32.5 

.7 

12 

48,0 

t  ^ 

30.0 

-2.3 

47,0 

* .  2 

29.0 

*2.« 

13 

46,5  - 

1.1 

32,0 

- .  2 

45,5 

ml  *7 

31.0 

m  ,  8 

14 

48,5 

.9 

32.0 

*,  2 

48,5 

1.3 

32,0 

.2 

15 

48,5 

,9 

32.5 

.2 

48.5 

1.3 

32.5  .7 

"•w 

16 

48 , 5 

.9 

32.5 

.2 

48.0 

.8 

32. U 

.2 

MEAN 

5  .  D  i _ 

47,6 
— JL«J _ 

32.3 

47,2 

_ 1 -i_4_ 

31»o 

....  l.t.6 
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day  f? E AD.I NG SL 2 Sil P V E Y  NUMBER  23 


WITHOUT 

CLOSURE 

WITH 

CLOSURE 

pn*5 1  t.  1  nixi  . 

JEREMY 

OVERLOOK 

JEREMY 

QVtRLOOK 

number 

ANGLE  DEV. 

ANGLE 

DEV, 

ANGLE 

DEV, 

angle  dev, 

1 

45,0  -3,8 

33.0 

-.4 

44,o 

*4 « 3 

32.0  -.9 

2 

51,5  2.7 

37.0 

3.6 

51.5 

3.2 

37,0  4,1 

3 

50.0  1,2 

37,0 

3.6 

49.5 

1.2 

36,5  3,6 

4 

48,0  *.8 

34,5 

1.1 

47.0 

•  1.3 

33.5  .6 

5 

46.5  *2 , 3 

35.0 

1.6 

46,5 

•  1,6 

35.0  2.1 

6 

52,0  3.2 

34,0 

.6 

51,0 

2.7 

33.0  .1 

7 

51.0  2,2  ' 

31.5 

-1.9 

51.0 

2.7 

31.5  *1.4 

6 

49.0  ,2 

32,5 

-.9 

48,0 

- ,  3 

31.5  *1.4 

9 

46,5  '•2,3 

29,5 

-3,9 

46,5 

•  1 . 8 

29,5  *3,4 

10 

44.0  "4,8" 

30,5 

-2,9 

43,5 

*4.8 

30.0  *2.9 

11 

50.5”  1,7 

33,5 

.1 

49,5 

1.2 

32,5  -.4 

12 

52.0  3.2 

32.5 

-.9 

52.0 

3,7 

32,5  - .  4 

13 

47,5  -1.3 

34,5 

1.1 

47,6 

• .  5 

34.8  1,9 

14 

48,5 ~ - , 3  “ 

31 1  4 

n 

48,0 

* .  3 

32,9  -.0 

15 

46.5  -2,3 

30,5 

-2,9 

46,5 

-1 . 6 

30,5  *2.4 

16 

52,0  3,2 

35,0 

1.6 

51,0 

2,7 

34,0  1,1 

MEAN 
„  S-*JDa.. 

48,8 

_ 'LtA _ 

33,4 
_ 2_^_ 

48,3 

32,9 
.  2ii!  . 

70 


DAY  PEAQ1N0S  -  SURVEY  NUMBER  24 


wj THOU  T  CLOSURE  WITH  CLOSURE 


POST Tl ON 

J6PEMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

angle 

oev. 

angle 

DEV, 

angle 

DEV, 

angle 

DEV, 

1 

46.0 

*1,4 

35.0 

1,0 

47.0 

-1.9 

34,0 

.5 

2 

49,0 

- ,  4 

33,5 

-.5 

49.0 

.1 

33.5 

,0 

3 

•46,5 

-2.9 

38.0 

4,0 

46,0 

-2.9 

37,5 

4,0 

-  - 

51,5 

“2.1 

36.5 

2.5 

50,5 

1.6 

35,5 

2.0  ' 

48,5 

-.9 

36,0 

4,0 

48,5 

-.4 

36,0 

4,5 

6 

52,0 

2.6 

33,0 

-1.0 

51.0 

2.1 

32,0 

-1.5 

T 

53,5 

4.1 

33,5 

-.5 

53,5 

4 . 6 

33,5 

8 

4  8,0 

-1.4 

32.5 

-1.5 

47.8 

-1.1 

32,3 

-1.2 

9 

46.5 

-2.9 

32.5 

-1.5 

46,5 

-2,4 

32,5 

-1,0 

"to" 

48. U 

-1.4 

30,0 

-4.0 

47,5 

-1.4 

29,5 

-4,0 

u 

49.  r 

•  .  4 

32.5 

-1.5 

48.0 

• ,  9 

31,5 

-2.0 

12 

48.5 

-.9 

29,5 

-4.5 

48,5 

— ,  4 

29*5 

-4,0 

13 

50*0 

.6 

37,5 

3,5 

49,0 

.1 

36,5 

3,0 

14 

’  50,0 

.6 

35,0 

l.n 

50,0 

1,1 

35,0 

1.5 

15 

49.5 

.1 

33.5 

-.5 

49.0 

.1 

33,0 

-.5 

16 

52.0 

2.6 

33,0 

-1.0 

50.5 

1.6 

31,5 

-2.0 

MEAN 

Still 

49.4 

g»o 

34,0 

2.6 

46,9 

33,5 

_£iL 
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DAY..  REAMINGS  -  „  .SURVEY  NUMBER  25 


WITHOUT 

CLOSURE 

WITH 

CLOSURE 

POSITION 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

ANGLE 

PEv , 

angle 

DEV. 

ANGLE 

DEV. 

angle 

DEV 

"  "  1 

~  50.5 

1,4 

35,0 

3.9 

50,5 

2,1 

35.0 

4,3 

2 

48,0 

-1,1 

32.5 

1.4 

47,0 

-1,4 

31,5 

,6 

3 

47,0 

-2,1 

32.0 

.9 

47,0 

-1  *  4 

32.0 

1.3 

. 

'  52.1“ 

“2.9 

26,5 

-2,6 

51,5 

3.1 

28,0 

-2.7 

5 

52.5 

3.4 

34.0 

2,9 

52,3 

3,  / 

33,8 

3.1 

6 

51.5 

2.4 

34,5 

3,4 

50.5 

2.1 

33,5 

2.6 

7 

‘52.0 

2.9 

31.5 

.4 

51,5 

3.1 

31.0 

,3 

6 

49,5 

.4 

31.5 

•  4 

49.0 

.  6 

31.0 

,3 

9 

49.5 

•  4 

29.0 

-2,1 

49 , 5 

1.1 

29,0 

-1.7 

10 

45,5 

-3,6 

30.0 

-1.1 

44,5 

"3.9 

29.0 

-1.7 

11 

48,0 

-i.i 

29,5 

-1.6 

47.0 

-1.4 

26.5 

-2.2 

12 

45 , 0 

-4,1 

26,5 

-4,6 

45 , 0 

-3.4 

26.5 

-4,2 

13 

"47  ,'5 

-  i ,  6 

32.5 

1,4 

47,0 

-1,4 

32,0 

1.3 

14 

48,0 

-1.1 

29,5 

-1,6 

48.0 

-.4 

29,5 

-1.2 

15 

50,5 

1.4 

33,0 

1.9 

50  ,  U 

1.6 

32,5 

1,6 

16 

iQ.I 

0 

28,0 

-3.1 

43,5 

_4  .  g 

26,0 

-2.7 

MEAN 

S  t  P  t _ 

49,1 
_ ZlA 

31,1 

2.5 

48,4 

2.7 

30.  / 
2,4 
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PAY  READINGS 


SURVEY  NUMBER  26 


WJTHOUT  CLOSURE  W;TH  CLOSURE 


POSITION 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

Number 

angle 

OEV, 

ANGLE 

DEV. 

angle 

DEV. 

angle 

DEV 

i 

50,rf 

-.1 

36,5 

4,3 

49,5 

*  •  2 

36.  U 

4.2 

2 

48.5 

*  1 » 6 

29.5 

-2,7 

48,5 

-1.3 

29,5 

-2.3 

3 

50.0 

• ,  1 

34.0 

1.8 

49.5 

* ,  2 

33.5 

1.7 

4 

53.0 

2.9 

35.0 

2,8 

53,0 

3.3 

35,0 

3.2 

48,0 

-2 , 1 

36,5 

4,3 

47.5 

-2.3 

36,0 

4.2 

6 

49.0 

-1.1 

31,5 

-,7 

48.0 

-1 , 8 

30.5 

—  1 . 3 

7  “ 

49, o" 

-lVi . 

30,5 

•1.7 

49.0 

» *  7 

30.5 

-1,3 

"a" 

4  7 ,  0 

-3,1 

30,5 

-1,7 

46,5 

«»3,3 

30.0 

-1 . 8 

9 

52,0 

1.9 

29.0 

*3,2 

51.0 

1.3 

28.0 

•  3,8 

10 

46.5 

-3,6 

27.5 

*4,7 

46.5 

-3.3 

27.5 

•»  • 

11 

52.0 

1,9 

30.0 

-2,2 

51,5 

1,8 

29,5 

•  2,3 

12 

51.5 

1.4 

32.5 

,3 

51.5 

1.8 

32.5 

.7 

13 

53.5 

“ 3,4“ 

36,0 

3,8 

53,0 

3.3 

35,5 

3,7 

'  14 

53.0 

'  2.9 

31,5 

-  ,  7 

52,5 

2,8 

31.0 

<# ,  8 

15 

49,5 

• » 6 

32.0 

-.2 

49,5 

-.2 

32.0 

.2 

16 

49,0 

-1.1 

32,0 

-.2 

49,0 

• » 7 

32.0 

.2 

MEAN 

’  5  0‘,T 
_£..2_ 

■ 

32,2 

2.8 

49.8 

.....  2 i.l 

31,8 

2.8 
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_QAJJL_a£ADJLNG5 _ - _ SURVEY  NUMBER  27 


_ WITHOUT  CLOSURE  WITH  CLOSURE 


pntqTjnM 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

angle 

06V, 

angle 

DEV. 

angle 

DE  V , 

angle 

DEV, 

1 

48,0 

-1.7 

37,0 

4,3 

47.5 

-1,8 

36,5 

4.1 

2 

54,0 

4,3 

34,5 

1,8 

54,0 

4,7 

34,5 

2.1 

3 

52,0 

2,3 

34.0 

1,3 

51,  U 

1.7 

33. 0 

.6 

4 

48.0 

“1.7 

31.5 

•1,3 

47,5 

-1,8 

31,0 

-1  *  4 

5 

50,5 

,8 

35.5 

2.8 

50.5 

1.2 

35,5 

3.1 

6 

51.5 

1.8 

35.5 

2,8 

51.0 

1,7 

35,u 

2.6 

7 

54.0 

4*3 

32.5 

- ,  2 

54,o 

4.7 

32.5 

,1 

a 

49. .0 

-.7 

33.0 

.2 

48,5 

-  ,  8 

32.5 

.1 

9 

49.5 

» •  2 

30.0 

-2.8 

49.5 

,2 

30.0 

•  2*4 

1.0 

46,0 

-3.7 

28,5 

•*  A ,  3 

45,5 

-3,8 

28,0 

-  4 . 4 

11 

46,5 

-3.2 

31.0 

-1 , 8 

45,5 

-3.8 

30,0 

-2,4 

12 

52,0 

2.3 

31,0 

-1.8 

51.5 

2,2 

30.5 

*1,9 

13 

48,5 

-1.2 

31,0 

-1,8 

48,5 

-.8 

31,0 

-1,4 

14 

47.0 

-2.7 

30,5 

-2,3 

47.0 

-2.3 

30.5 

-1,9 

15 

46,5 

-3.2 

35.0 

2,3 

46,5 

-2.8 

35,0 

2.6 

16 

52,0 

2.3 

33,5 

.7 

51,5 

2.2 

33,0 

.6 

M£AN 

s.n. 

49,7 

_ Z±L 

32,8 

2.4 

49,3 

2.7 

32.4 

2.4 
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I* 


DAY  READINGS _ «  SURVEY  NUMBER  28 


WITHOUT  CLOSURE  WITH  CLOSURE 


POSITION 

jepemy 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

angle 

DEV , 

angle 

DEV, 

angle 

DEV. 

angle  dev, 

1 

^0.0 

*  ♦  0 

38,0 

2,7 

49.5 

"  ,  2 

37,5  2.5 

2 

5  0,0 

",  0 

35,0 

-.3 

50,0 

•  £ 

35,0  .  u 

3 

47,0 

■3,0 

36 , 0 

.7 

47,0 

"2.7 

36.0  1.0 

4 

50.0 

",  0 

34,0 

■1,3 

49 , 0 

* ,  7 

33,0  -2.0 

5 

47,5 

-2.5 

34,u 

"1,3 

47,5 

-2.2 

34.0  r 1 . U 

6 

51,0 

1,0 

"37,5 

2.2 

51,0 

1.3 

37,5  2.5 

7 

53,5 

3.5 

33,5 

■  1,8 

53,5 

3.8 

33.5  -1.5 

8 

47.5 

■2,5 

35,0 

-.3 

46,5 

"3.2 

34 »  0  -1.0 

9 

54,0 

4.0 

37,0 

1.7 

54,0 

4,3 

3/  .  U  2. U 

10 

46,5 

-3,5  " 

36,0 

,7 

46.0 

*3.7 

35,5  ,5 

‘  Ti 

"4  7  To' 

-3,0 

36,0 

.7 

46,5 

-3,2 

35.5  ,5 

12 

50,5 

,5 

33.5 

-1,8 

49,8 

.  1 

32,0  -2,2 

13 

49,0 

-  i  ♦  0 

30,5 

■  4,8  ^ 

49.0 

-.7 

30,5  -4.5 

14 

52,5 

2.5 

33,5 

-1.8 

52.0 

2.3 

33.0  -2,0 

15 

51.5 

1.5 

37.5 

2,2 

51.5 

1.8 

37,5  2,5 

16' 

53',  o' 

3To  ' 

3  7.5 

2,2 

53.0 

3.3 

37,5  2.5 

MEAN 

■S-tJLi _ 

50,0 

_2*£_ 

35  ;  3 
£xJL 

49 ,7 

.  .2.f .6 

35.0 

2 » 1 
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D*v  READINGS  -  SURVEY  NUMBER  29 


WITHOUT  CLOSURE  WITH  CLOSURE 


POSITION 

JEREMY 

OVERLOOK 

JEREMY 

overlook 

NUMBER 

angle 

OE  V , 

angle 

DEV, 

angle 

DEv, 

angle 

DEV 

1 

60.0 

" ,  9 

39,5 

3.3 

50,0 

6 

35,5 

3.6 

2  ’ 

53,0 

2.1 

34,0 

-2.2 

52.8 

2.2 

33,o 

*2,1 

3 

48,5 

"2.4 

35.5 

7 

4  7,5 

-3.2 

34,5 

•>1.4 

4 

61,5 

.6 

35.5 

-» 7 

51,  U 

.3 

35.0 

•  •  9 

5 

5  0*5 

•*»  4 

39.5 

3,3 

50.5 

-,1 

39.5 

3.6 

6 

52.5 

1,6 

36.5 

,3 

52.3 

1.7 

36.3 

.4 

7 

53.5 

2.6 

38.5 

2,3 

53,5 

2.9 

38.5 

2.6 

’  8 

4  7 , 5 

"3,4 

38.5 

2.3 

46.5 

-4 . 2 

37.5 

1.6 

9 

50.5 

",  4 

36,0 

- ,  2 

50.5 

*  •  1 

36,  u 

.1 

10 

52.5 

1 . 6 

34,5 

-1,7 

51.8 

1.2 

33*8 

-2.1 

11 

51,6” 

.1 

35,5 

-.7 

51,  U 

.3 

35,5 

-.4 

12 

51,5 

•  6 

32.0 

-4.2 

51.5 

.8 

32.0 

-3,9 

13 

48,5 

-2,4 

36,5 

,3 

48,5 

-2.2 

36.5 

.6 

1.4 

52.0 

1.1 

34,5 

-1.7 

52,0 

1.4 

34,5 

-1.4 

15 

47.5 

-3.4 

36,5 

.3 

46,5 

-4.2 

35.5 

-.4 

1.6 

54.5 

3.6 

35,5 

-.7 

54.5 

3.9 

35,5 

-  ♦  4 

MEAN 

S.Dt 

50.9 
_ 2jA_. 

36.2 
_ 2j.1L 

50,7 

.2.4  . 

35. V 
2.1 
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IiM_aEAJlIiJGS 


SURVEY  NUMBER  30 


WITHOUT  CLOSURE  WITH  CLOSURE 


POSITION 

JE»£MY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

angle 

OEv. 

angle 

DEV. 

angle 

DEV, 

angle 

DEV, 

1 

'  5  U  *T 

* «  5 

39.5 

2.9 

50.0 

» » 1 

39,5 

3.3 

2 

52.5 

2.0 

41,0 

4.4 

51.5 

1.4 

40.0 

3.8 

3 

52.0 

1.5 

40,0 

3,4 

52,0 

1.9 

40.  U 

3,8 

4 

51.0 

.5 

36.0 

- ,  6 

51,0 

.9 

36,0 

- ,  2 

5 

*  48,0 

-2.5 

36.5 

- ,  1 

4  7,5 

•  2,6 

36 , 0 

-  ♦  2 

6 

49.5 

-1.0 

39.5 

2,9 

49,5 

-  ,  6 

39,5 

3.3 

7 

52.5 

2,0 

37,5 

,9 

51,5 

1.4 

36.5 

.3 

8 

47.5 

-3.0 

37.0 

.4 

47,5 

-2,6 

37,0 

.8 

9 

52.0 

1.5 

36 ,  () 

—  ,  6 

51,5 

1.4 

35.5 

- ,  7 

10 

47.5 

-3.0 

36.0 

-  •  6 

47,0 

•  3.1 

35.5 

-.7 

11 

52.5 

2.0 

36,5 

-  .1 

52,  u 

1.9 

36 , 0 

-,2 

12 

49.0 

-1.5 

33,5 

-3 , 1 

49.0 

•  1.1 

33,5 

•  2,7 

13 

50.5 

-.0 

35,0 

-1.6 

50.0 

"  *  1 

34,5 

•  1,7 

14 

53,0 

2.5 

34,0 

-2.6 

52.0 

1.9 

33.0 

•  3,2 

15 

49,5 

-1.0 

33,0 

-3,6 

49,5 

- ,  6 

33.0 

•  3.2 

.  — ^ 

'  51,5 

1, 0 

35,6” 

-1 , 6 

50,5 

.4 

34,0 

•  2.2 

MEAN 

s.n. 

80.5 

1.9 

36,6 

_ 2j_4 

50,1 
_ UJL 

36,2 
_  2.4 
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DAY  .READINGS  -  SURVEY  .  NUMBER  31. 


WITHOUT 

CLOSURE 

WITH 

CLOSURE 

.PQS.IT.?.  ON. 

JEREMY 

overlook 

JEREMY 

overlook 

NUMBER 

angle 

DEV, 

angle 

DEV, 

angle 

DEV, 

angle 

DEV. 

1 

46,0 

*•3,5 

40.0 

4,3 

46.0 

*3,2 

40,0 

4 . 6 

2 

52,0 

2,5 

36,0 

,3 

51,8 

2.6 

35.6 

3 

53,5 

4,0 

40,5 

4,8 

5-3,0 

3.6 

40  .  U 

4,6 

4 

51.0 

1,5 

37,5 

1,8 

50,0 

.8 

36,5 

1.1 

5 

46.0 

'1.5 

36.0 

,3 

47,5 

-1.7 

35,5 

,1 

6 

52.0 

2.5 

38.0 

2.3 

52,0 

2.B 

38,0 

2.6 

7 

50,0 

.5 

3  7.0 

1,3 

50.5 

1,3 

37,5 

2.1 

8 

48.0 

•1,5 

36.5 

.« 

48.5 

-.7 

3/,  0 

1,6 

9 

47.0 

-2.5 

32.5 

-3,2 

47,0 

<*2*2 

32,5 

-2.9 

10 

46,0 

*3,5 

33.0 

-2.7 

45,5 

-3.7 

32.5 

r  2 , 9 

11 

50.5 

1.0 

33  *  0 

-2,7 

50,5 

1.3 

3  3 ,  U 

p2 , 4 

12 

52.5 

3,0 

37.0 

1.3 

52,0 

2.8 

36,5 

1.1 

13 

47,5 

-2.0 

33,5 

*2,2 

46.5 

-2,7 

32,5 

-2,9 

14 

49,5 

-.0 

33.0 

-2,7 

49.5 

,3 

33,0 

-2.4 

15 

49,0 

-.5 

34,5 

-1.2 

48.5 

- » 7 

34,0 

-1,4 

16 

50.0 

.5 

33.5 

-2,2 

49,0 

- ,  2 

32.5 

-2.9 

MEAN 

S .  D ,  .. 

49,5 
is  3  . 

35,7 

2.5 

49,2 

2,3 

35.4 

2./ 
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DAY  READINGS 


SUHVEY  NUMBER  32 


WITHOUT  CLOSURE  WITH  closure 


POSITION 

JEREMY 

OVERLOOK 

JEREMY 

overlook 

NUMBER 

anGlE 

DEV, 

angle 

DEV, 

ANGlE 

DEV, 

angle 

DEV, 

1 

49,5 

* ,  4 

33,5 

.1 

49,0 

-  »  4 

33,0 

.1 

2 

50 , 0 

•  1 

31,5 

-1.9 

50.0 

.6 

31.5 

-1.4 

J 

47,5 

-2,4 

36,0 

2,6 

46,5 

*2.9 

35,  U 

2.1 

4 

4b,  0 

•1,9 

28.5 

-4,9 

47,5 

*1 » 9 

28.0 

-4.9 

5 

48,5 

-1.4 

34,5 

1.1 

48. 5 

-.9 

34.5 

1.6 

6 

51,0 

1.1 

36.5 

3,1 

50.5 

1.1 

36,  u 

3.1 

7 

52.5 

2.6 

36.0 

2.6 

51.5 

2,1 

35.0 

2.1 

'  ~  6 

52  cd 

2.1 

36.5 

3,1 

51.5 

2.1 

36,0 

t 

3.1 

9 

52,0 

2.1 

35,5 

2,1 

51,5 

2,1 

35,0 

2.1 

To* 

4  9 , 5 

-.4 

33.5 

.1 

49,5 

t  1 

33,5 

.  6 

~ii  ’ 

51,0 

~i7i 

29.0 

-4,4 

50.0 

,6 

28.0 

*4,9 

12 

51.0 

i.i 

32.5 

-.9 

50.5 

1.1 

32.0 

-.9 

13  ' 

5  0.0 

,i 

36,5 

3.1 

50.0 

,6 

36.5 

3.6 

14 

46,5 

-3,4 

29.5 

-3,9 

45.5 

-3.9 

28.5 

-4.4 

15 

49.0 

« ,  9 

31.5 

-1.9 

48,5 

-.9 

31,0 

-1.9 

--- 

50.5  " 

•  6 

34,1) 

.6 

50.0 

.6 

33.5 

.6 

MEAN 

_ 

~4  9_,9 
_JLljL. 

33.4 

49,4 
.  _  .1*8 

32,9 

2*9 
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Day  READINGS 


SUMEY  NUH8ER  33 


w J T HDilT_C L OS U RE  WITH  CLOSURE 

JEREMY  OVERLOOK  JEREMY  OVERLOOK 


POSIT  I  O'* 

number 

angle 

DEV. 

angle 

"dev"," 

angle 

DEv, 

angle 

DEV 

1 

5-U^.^  . 

—a 

35.5 

.3 

4U  1 

M  n 

35.5 

,  / 

2 

47.  u 

-3.2 

31.0 

"4,2 

46,5 

»»3 » 3 

30,5 

f  4 . 3 

3" 

4  7,0 

-  3~,  2 

3{T.5 

1,3 

46,0 

<,3.8 

35,5 

.7 

4 

•53,5 

3,3 

38,5 

3,3 

53.5 

3,7 

36,5 

3.7 

5  • 

50. 0 

•  ♦  2 

36,0 

,8 

49.5 

» ,  3 

35,5 

./ 

~6 

"<u  0“ 

.8 

"  3V,  F 

.3 

51, 0 

1.2 

35,5 

,7 

7 

52.0 

1.8 

37.5 

2,3 

51.0 

1.2 

30 » 5 

1.7 

8 

*9,5 

•  ♦  7 

33.5  . 

-1.7 

49, U 

•* » w 

33,0 

»1 , 8 

9 

"~52.T" 

1,8 

38^5 

3",  3 

_52 . 5 

*2,7 

39^0 

*4.2 

1  0 

48.5 

-1.7 

31.0 

-4,2 

48,5 

-1.3 

31, U 

»3 , 8 

11 

51.0 

,8 

34,5 

" » 7 

50,5 

.7 

34,  U 

- ,  8 

12 

5u .  l) 

5" 

- »  7 

50,  U 

.2 

3  4, -5 

- ,  3 

13 

4  fa  ,  0 

-  ? .  2 

34,0 

-1.2 

47,5 

*2 « 3 

33.5 

*•1.3 

1.4 

53,0 

2.8 

34,5 

-.7 

52.0 

2,2 

33.5 

rl ,  3 

15 

so7F 

- .  2 

T77F 

T,V  ‘ 

50.  iT 

‘  '  .2 

37.0 

2,2 

16 

50,5 

.3 

35,0 

-,2 

50,0 

.2 

34.5 

* ,  3 

MEAN 

50,2 

35.2 

49,8 

34  ?  8 

Sjj?_i_ _ JUS. _ 2j2  . . . .2 t.O  2,J 


DAY  READINGS 


» _ SURVEY  NUMBER  34 

.NATHOyT_C!B0SURE  WITH  CLOSURE 


POSITION) 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

ANGLE 

DEV. 

angle 

DEV. 

ANGLE 

DEV, 

angle 

DEV, 

1 

47,0 

•1  *  7 

33 . 0 

- » 5 

46,0 

•  2.4 

32.0 

•  1,2 

2 

48,0 

",  7 

32,5 

•  1.0 

48.0 

• » 4 

32.5 

- .  7 

3 

50.0 

1.3 

34,5 

1.0 

49.5 

1.3 

34,0 

,8 

4 

49,5 

,8 

37.0 

3.5 

49.5 

1.1 

3  7.0 

3.8 

5 

53.5 

4.8 

38,5 

5.0 

53,0 

4.6 

38,0 

4,8 

6 

48,0 

-.7 

35,0 

1.5 

48,0 

-  *  4 

35.0 

1.8 

7 

53.0 

4.3 

35.0 

1.5 

52.5 

4.1 

34,5 

1.3 

8 

4  9*.  5 

.8 

31.0 

-2.5 

49.0 

.6 

30.5 

-2,7 

9 

50,0 

1.3 

32.5 

-1.0 

50.i J 

1.6 

32.5 

-.7 

*10 

44,0 

-4.7 

30.0 

-3 , 5 

44,0 

•  4,4 

30,0 

-3,2 

11 

46,5 

",  2 

34,0 

.5 

48,5 

.1 

34.0 

,8 

12 

49.5 

.8 

31.5 

-2,0 

49.0 

.6 

31.0 

"2,2 

'33 

47,0 

-1.7 

32.1) 

-1.5 

46,5 

•  1.9 

31.5 

-1.7 

14 

48,5 

2 

33.0 

-.5 

48,5 

.1 

33*  0 

-.2 

15 

45,5 

-3,2 

34,5 

1.0 

44,5 

-3.9 

33 , 5 

.3 

16 

4b  To 

•  .7*  ~ 

■'32.5 

-1.0 

47,5 

-.9 

32.0 

-1,2 

MEAN 

s.n. 

‘48,7 

2,4 

33.5 

2.2 

48,4 

2.4 

33.2 

2.2 
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DAY  RF A 1) t NflS _ -  ...SURVEY  NUMBER  35 


_  .  w  I  TH.OJJT. 

CLOSURE 

WITH 

CLOSURE 

POR  f  TJ  ON 

JEREMY 

overlook 

JEREMY 

overlook 

number 

angle 

Dfe'v , 

angle 

DEV. 

angle 

DEV, 

angle 

DEV 

"l 

47,5 

*•1,8 

36,5 

1.3 

47.5 

"1,4 

36.5 

1,7 

. ~2  ” 

5  0.5  ’ 

"lV2 

36 , 0 

.8 

50.  U 

1,1 

35,5 

.  / 

3 

52.5 

3,2 

37.5 

2.3 

52,0 

3.1 

3/.  U 

2.2 

4 

46,0 

•3,3 

40 . 0 

4,8 

45.0 

-3.9 

39,  J 

4,2 

4  6 , 5 

-2.8 

36,0 

,8 

46.5 

-2.4- 

36 , 0 

1  •  '£ 

6 

52.5 

3.2 

34.5 

-.7 

52.5 

3,6 

34,5 

-.3 

7 

5  o’.  5 

1.2  ’ 

35,0 

- .  2 

50 . 0 

1.1 

34.5 

-.0 

V ~ 

50 . 0 

.7 

31,5 

-3.7 

49.  u 

•  1 

30.5 

(•4,3 

9 

49.5 

,2 

34.5 

-.7 

49,0 

.1 

34 .  u 

1.0 

45.0 

-4.3 

34,0 

-1,2 

45,0 

»»3 . 9 

34,  U 

-.8 

1.1 

49,0 

-.3 

33.0 

-2.2 

48,5 

-.4 

32.5 

r2.3 

12 

49.5 

.2 

35,0 

-.2 

49.0 

.1 

34,5 

-  ,  3 

13 

47.5 

-1,8 

35,0 

- « 2 

47.5 

"1.4 

35.0 

.2 

14 

52.5 

*  3.2 

34.5 

-.7 

51,5 

2.6 

33,5 

"1.3 

15 

49.0 

-.3 

34,0 

-1.2 

49,0 

.1 

34. U 

-  ,  8 

16  . 

"51,0 

1.7 

36,5 

1.3 

50.5 

1.6 

36.0 

1.2 

MEAN 

SaJQj. 

49’,  3 
2,3 

35.2 

„_U£. 

48,9 
....  2,2 

34.0 

1.9 

Day  readings 


SURVEY  NUMBER  36 


.WITHOUT  CLOSURE  with  closure 


position 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

number 

a  nGlf 

DEV, 

angle 

DEV. 

angle 

DEV, 

A  nGlE 

DEV, 

1 

47.0 

'2.5 

36.0 

1.4 

47,0 

"2.3 

36,0 

1,6 

2 

5  0,5 

1.0 

35.0 

,4 

50.0 

.7 

34.5 

.1 

3 

51,0 

1.5 

37,5 

2.9 

50.5 

1.2 

37.0 

2.6 

4 

4fa  ,  0 

-175 

32.5 

-2,1 

48  j  0 

-1.3 

32.5 

-1.9 

5 . 

4  7 , 5 

-2,0 

34.5 

-.1 

47.0 

"2.3 

34,0 

- .  4 

6 

51.0 

1,5 

33.5 

-1.1 

51.0 

1.7 

33.5 

-.9 

7 

52.0 

2.5 

34,5 

- .  1 

52,0 

2.7 

34.5 

.1 

8 

49.5 

♦  0 

34.5 

- » 1 

49,5 

.2 

34,5 

.1 

9 

52.5 

3,0 

34. U 

- » 6 

52.0 

2.7 

33,5 

-.9 

10 

47,0 

-2,5 

36.0 

1.4 

47.0 

-2.3 

36,0 

1.6 

11 

48 .5 

-1.0 

33.5 

-1.1 

48.5 

- ,  8 

33.5 

-.9 

12 

50,0 

.5 

32,0 

-2,6 

5C.0 

.7 

32,0 

-2,4 

13 

49.5 

,  0 

36.0 

3.4 

49.5 

.2 

36.0 

3.6 

14 

49,5 

,  0 

33.0 

-1,6 

49.0 

",  3 

32,5 

-1.9 

15 

47,0 

-2.5 

34,0 

- ,  6 

46.5 

-2.8 

33,5 

".9 

16 

51.0 

1.5 

34.5 

- .  1 

51,0 

1.7 

34,5 

•  1 

MEAN 

..SxD.  t_-  _ 

4  9,'  5 

—JL.JL. 

34,6 

_J ,jJL. 

49,3 

34,4 

1*7. 
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PAY  READINGS 


_ SURVEY  UUMdER  37 

WITHOUT  CLOSURE  WJTH  CLOSURE: 


POSITION 

JEREMY 

OVERLOOK 

JEREMY 

overlook 

NUMBER 

angle 

DEV, 

ANGLE 

DEV, 

angle 

DEV, 

angle  dev 

1 

47*0 

*  2  o  3 

3/. 5 

3,3 

47,  u 

•  1.  V 

3/. 5  3,7 

O 

N* 

50.5 

1.3 

37.5 

3.3 

50.5 

1.6 

37,5  3.7 

3 

49,5 

.2 

39.Q 

4,8 

49.0 

.1 

36,5  4  ,  / 

4 

51,0 

1.8 

37,5 

3,3 

51,0 

2.1 

37,5  3.7 

5 

48.5 

-.7 

36 , 0 

1.8 

47,5 

*1 , 4 

35,0  1.2 

6 

52.0 

2, a 

38 , 0 

3,8 

51,5 

2.6 

37.5  3,7 

7 

50,0 

7  7 

32.0 

-2.2 

50,0 

1.1 

32. u  *1,8 

8 

47 . 5 

•  1.8 

29,5 

•4,7 

47.0 

•  1.9 

29.0  *4.8 

9 

47,5 

-1.8 

3i .  0 

-2.2 

47.5 

•  1,4 

32.0  *1,8 

... 

46.0 

•  3.3 

32.5 

-1.7 

45 , 5 

•  3,4 

32,0  -l.b 

11 

51 7  o’ 

1.8' 

32,5 

-1,7 

51.0 

2.1 

32.5  *1,3 

12 

4  /  ,  Z 

•1(8 

30 . 0 

-4,2 

47,0 

•  1.9 

29,5  *4.3 

..... 

48.0 

•  1.3 

35,5 

1.3 

47.0 

-1.9 

34,5  ./ 

14 

52,0 

2.8 

31,5 

-2,7 

51.5 

2.6 

31,0  *2.8 

15 

48.5 

• ,  7 

32.5 

-1.7 

48,5 

•  ,  4 

32,5  -1,3 

16 

*51.5 

2.3 

33,0 

-1.2 

51.0 

2.1 

32,5  *1.3 

MEAN 

S  ,  n  , _ 

49,3 

_ 

34,2 

_ 3*JL 

48.9 
. .  ?.g 

33,8 

3.1 
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DAY  RE  A!)}NGS 


survey  number  38 


K‘  1  r h f) U T  CLOSURE;  WITH  CLOSURE 


POSITION 

JERfcMY 

overlook 

JEREMY 

OVERLOOK 

number 

ANGLE 

OE  V . 

angle 

DEV, 

angle 

DEV, 

angle 

DEV, 

i 

47.  U 

-2.5 

31.0 

-2,8 

47. u 

"2.3 

31.0 

*2.6 

2 

51.5 

2.0 

36 .  u 

2,2 

51,0 

1.8 

35,5 

1.9 

3 

48,0 

-1.5 

37.5 

3,7 

47.5 

"1.5 

3  / ,  0 

3.4 

4 

82.0 

2.5 

35.5 

1.7 

52.0 

2.8 

35,5 

l.v 

5 

49.5 

.  0 

37.0 

3,2 

49.5 

.2 

3  / »  0 

3.4 

6 

49,0 

-.5 

33,0 

-.8 

49,0 

• » 2 

33.0 

-.6 

7 

50.5 

1 .  (1 

34,5 

.7 

50,0 

,7 

34,0 

.4 

5  ~ ' 

47,0 

-2.5 

33,5 

-.3 

47.0 

"2.3 

33,5 

1 

9 

52.0 

2.5 

32.5 

-1.3 

51.5 

2.3 

32.  U 

•  1,6 

”'*10 

48.0 

-1,5 

31,5 

-2.3 

48.0 

"1.3 

31.5 

r  2  *  1 

11 

49. 5 

.0 

34,0 

,2 

49.0 

-.2 

33,5 

-.1 

12 

47,0 

-2.5 

31.5 

"2,3 

4  7.0 

"2,3 

31.5 

"2,1 

13 

51.0 

1.5 

33,0 

-.8 

50,5 

1.3 

32.5 

"1*1 

1  4 

52.5 

3,0 

32.0 

-1,8 

52,5 

3.3 

32.0 

"1,6 

15 

47.5 

-2.0 

34,0 

.2 

4  7,0 

*2.3 

33,5 

-.1 

16 

49.5 

.0 

34,0 

,2 

49.5 

•  2 

34*0 

.4 

MEAN 

S  f  D.» _ 

49.5 

33.8 
_ 1 

49,3 
..  .It  9 

33.6 

l.v 
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HAY-.  READ LN-G.S. _ g _ SURREY  NUMBER  39 


RJJmu.L„CLn.SiiRE  WITH  CLOSURE 


P  n ]  t  |  n  ro 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

angle 

DEV. 

angle 

DEV, 

angle 

DEV, 

ANGLE 

DEV, 

1 

4  7.5 

-2.8 

31,0 

-4,0 

47,5 

-2.6 

31 1  0 

-3.7 

2 

50,0 

-.3 

33,0 

-2,0 

49.5 

-  » 6 

32.5 

-2.2 

3 

49,0 

-1,3 

3/. 5 

2.5 

49,0 

-1,1 

3  7,5 

2,8 

4 

52. 0  ~ 

"x .  7 

38,0 

3,0 

51.5 

1.4 

37.5 

2.8 

5 

46,0 

-4.3 

34.0 

-1,0 

46.0 

-4,1 

34.0 

- ,  7 

6 

49.0 

-1.3 

34,0 

-1,0 

48,5 

-1,6 

33.5 

-1.2 

1 

52.0 

1.7 

36.0 

1.0 

52,0 

1.9 

36.0 

1.3 

8 

52.0 

1  »  7 

38,0 

3.0 

51.5 

1.4 

37  #  5 

2.8 

9 

53.0 

2.7 

36.5 

1.5 

53,0 

2.9 

36.5 

1.8 

10 

46.0 

-4S3 

33,5 

-1.5 

45,5 

-4,6 

33,0 

-1 »  7 

11 

52.5 

2.2 

37,0 

2.0 

52.5 

2.4 

37,0 

2.3 

12 

52.5 

2,2 

31,5 

-3,5 

52.5 

2.4 

31.5 

-3.2 

50  .  O' 

-.3 

37,0 

2.0 

49,5 

- ,  6 

3b  •  5 

1.8 

14 

52 , 5 

2,2 

32,0 

-3,0 

52,5 

2,4 

32,0 

-2,7 

15 

51,0 

.  7 

35,5 

,5 

50.0 

- .  1 

34,5 

- » 2 

16 

50,5 

.2 

35,0 

,0 

50,5 

.4 

35,0 

.3 

mean 

s.n. 

6  0.3 
_ 2.».  3_ 

35 , 0 
.'4,3. 

50.1 

...  2,3.. 

34.7 

2,3. 
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DAY  READINGS  .SURVEY  NUMBER  40 


WITHOUT  CLOSURE  WITH  CLOSURE 


POSITION 

JEREMY 

overlook 

JEREMY 

OVtRLOUK 

Number 

angle 

DEV. 

angle 

Dfc  V » 

angle 

DEV, 

angle 

DEV 

. i 

5  2 .5" 

1  ,0 

34,3 

4  0 

51.8 

1,9 

33,9 

- .  u 

’2' 

“"50.3 

-.1 

35,5 

1.2 

5u ,  0 

.1 

35. U 

l.l 

3 

48.3 

-2.1 

■~34.0 

- .  3 

’  48,8 

-1  , 1 

34.3 

.4 

4 

'"*4  9".  0 

-1.6 

36,0 

1.7 

49.0 

-.  9 

36  *  u 

2.1 

&  ’ 

"48,5 

-2.1 

36,5 

2,2 

48.5 

-1.4 

36,3 

2.0 

6 

5T.T" 

“  '3  4 , 0 

- » 3 

53,8 

3,9 

33 » 3 

— ,  b 

7 

54.5 

3,9 

37.5 

3.2 

53. u 

3.1 

30 ,  U 

2.1 

8 

48.0 

-2.6 

31.0 

-3,3 

47.8 

-2,1 

30  ,b 

-3,1 

9 

51.0 

.4 

32.5  -1.8 

50.8  .9 

32.3 

rl » 0 

io' 

■50.6 

-—0 

31.5  -2.6 

45.U  -4,9 

31.3 

-2.4 

11 

50,0 

-  ,  6 

33,0  — 1.3 

49,5  -.4 

32,3 

-1.4 

12 

53.0 

2.4 

35,0  .7 

52,8  2.9 

34,8 

.9 

13 

4  9 , 3 

-1,1 

36.0  1.7 

49,3  -.6 

33.6 

1.9 

'.14 

49.0 

-1.6 

31.5  -2,8 

48,8  -1.1 

31.3 

-2.6 

15 

48,5 

-2,1 

34.5  ,2 

48,3  -1.6 

34,3 

.4 

16 

52.5 

1.9 

35,5  1.2 

51.8  1.9 

34.6 

.9 

MEAN 

50 .6 

- - - 

34,3 

49,9 

33,9 

Sj-Dj. 

2.».2- 

1.9 

..  .2.3 

1.0 
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DAY  «EApJNGS  SURVEY  NUMBER  41 


WITHOUT  CLOSURE  WITH  CLOSURE 


POSITION 

JEREMY 

OVERLOOK 

JEREMY 

OVtRLOOK 

NUMBER 

ANGLE 

06  V. 

angle 

DEV. 

angle 

DEV, 

ANGLE 

DEV, 

1 

5  o',  5' 

1.3 

38.5 

3.4 

50.8 

1.4 

34,3 

.  U 

2 

53.5 

4.3 

36,0 

.9 

53.0 

3.6 

35,5 

1.2 

3 

45,0 

-4.3 

30,5 

-4,6 

44.5 

*4.9 

30.0 

-4,3 

4 

47.5 

—  1.8 

34,0 

-1.1 

48,5 

-  »  9 

34.3 

.  u 

5 

45. 0 

-4,3 

39,0 

3.9 

45 , 5 

-3.9 

34.3 

.  0 

6 

49,0 

-.2 

36,5 

1,4 

49.3 

- ,  1 

36,0 

2 , 5 

7 

54.0 

4.8 

37.5 

2.4 

53. u 

3.6 

36.5 

2.2 

6 

48.0 

-1.3 

34.0 

-1.1 

48.8 

-  »  6 

34.8 

.5 

9 

49.5 

.2 

34,0 

-1.1 

49,5 

♦  1 

34. U 

- » 3 

10 

44,5 

-4,8 

34.0 

-1 . 1 

49,4 

-.0 

33.5 

11 

49,5 

.2 

34,0 

-1,1 

49,5 

.1 

34,0 

-  «  3 

12 

50.5 

1.3 

34.5 

- » 6 

50.0 

.6 

34,0 

- ,  3 

13 

50.5 

1.3 

36 , 0 

.9 

49.0 

.4 

35.3 

1.0 

14 

53,0 

3,8 

33,0 

-2.1 

53,0 

3,6 

33,0 

-1.3 

15 

46.0 

-3,3 

34,0 

-1.1 

45.5 

-3.9 

33.5 

-.8 

16 

'  52  7l) 

2,8 

3b ,  0 

.9 

51.  U 

1.6 

35 ,  u 

.7 

mean 

JSaDl. _ 

49.3 

3l±±- 

35.1 

2 

49,4 

2 1 6 

34.3 

1.5 
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J2A¥_REAdlNSS...-  .  SURVEY  NUMBER  42 


WITHOUT  CLOSURE  WITH  CLOSURE 


POSITION 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

angle 

DEV , 

angle  DEV. 

angle 

D  E  v » 

angle 

DEV, 

1 

52.5 

3,0 

32.0  -1,8 

52,8 

3.5 

32.3 

*1 , 7 

2 

51.0 

1.5 

37.5  3,7 

51,0 

1.7 

3  7,5 

3.6 

3 

46,0 

-3,5 

32.5  -1.3 

46.0 

*3 , 3 

32,5 

*1 , 5 

. . 4  ~ 

51.0 

1.5 

37, 0  3,2 

50,5 

1.2 

36,5 

2.6 

__  5- 

46 , 5 

-3,0 

34,5  .7 

47,0 

•  2,3 

35,0 

1.1 

6 

49.0 

-.5 

31.0  -2.8 

49.3 

.  U 

31.3 

i*2 , 7 

7 

51.0 

1.5 

36,0  2,2 

51,0 

1.7 

36,0 

2.1 

8 

51,5 

2,0 

31 , 5  -2,3 

51.  u 

1.7 

31,0 

*3,0 

9 

49,5 

-.0 

33,0  - ,  8 

49.5 

.2 

33.0 

*.9 

‘  ‘  10 

46.5 

-3,0 

31,5  -2,3 

46,0 

*3  •  3 

31.0 

*3,0 

11 

47.5 

-2,0 

34,0  , 2 

47,5 

«1 , 8 

34,0 

.0 

12 

52.0 

2,5 

33,5  -.3 

50.3 

1,0 

31,8 

*2.2 

13 

51.0 

1.5 

34-r8 - ^rO- 

50.3 

1.0 

38,8 

4.9 

14 

48.0 

•1.5 

32.0  -1,8 

47.5 

rtl  .  8 

31,5 

*2.5 

15 

49,0 

-.5 

38,0  4,2 

49,0 

•  ♦  3 

38,0 

4,1 

16  ' 

50.5 

1.0 

33,5  - , 3 

50,0 

.7 

33,0 

-.9 

MEAN 

-5*JU  --  .. 

49,5 
_ 2a1_ 

33,8 

2...Z . . 

49,3 

...... 2,  a 

34.0 

.  *7 
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DAY  READINGS  -  SURVEY  NUMBER  43 

WITHOUT  CLOSURE  WITH  CLOSURE 


P_OR  I  T  I  H  M 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

a  nole 

DEV. 

angle 

DEV* 

angle 

DEv, 

angle 

DEV 

1 

so.  0 

.  0 

36 ,  U 

2,3 

51,3 

1.4 

37.3 

3.  / 

2  * 

51.0 

1 .  0 

34.0 

.3 

51.0 

1.1 

34, U 

.4 

3 

50 . 0 

.0 

"3  4 ',5 

.‘8 

49  »  8 

•  ♦  1 

34.3 

.7 

’  A 

5  0.5 

.5 

35,5 

1.8 

49,5 

",  4 

34.5 

.9 

- 

"48.5 

•1.5 

36.0 

2,3 

48.8 

-1 . 1 

36,3 

2,7 

6 

50.0 

To-  ” 

327  0 

-1.7 

49,8 

-.1 

31.6 

-1*8 

f 

52.0 

2.0 

34.5 

.8 

52.5 

2,6 

35,0 

1.4 

8 

49,5 

•.5 

30.5 

-3.2 

49.5 

",  4 

30,5 

-3.1 

9 

52.0 

----- 

34,5 

.8 

52.0 

2.1 

34,5 

.9 

10 

~  T6.0  ’ 

-4.0 

31.0 

-2.7 

46,0 

"3,9 

31,  U 

-2.6 

"'ll 

5  0  75“ 

.5 

33,5 

-.2 

50,0 

.1 

33,  U 

-  .  6 

12 

53.0 

~o 

“33.5 

-.2 

52,3 

2,4 

32.o 

-  .  8 

13 

49.5 

-.5 

33.0 

-.7 

49.5 

-  ,  4 

33 ,  u 

-  .  6 

'  14 

48.5 

-1.5 

31,5 

-2,2 

47,8 

»2,1 

30,o 

-2,8 

15 

48.5 

-1.5 

3  4 ,0 

» 3  ~ 

43,’ 5 

-1.4 

34,  u 

.4 

16 

50.5 

.5 

34,5 

,8 

50.3 

.4 

34,3 

.  / 

MEAN 

StSi _ 

50 . 0 
_ Ll l. 

33,7 

1.7 

49.9 

1*7 

33,0 

1,9 
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( 


Day  3  k  a  DIN '5$ 


SURVEY  NUMBER  44 


WITHOUT 

CLOSUKE 

W  I  T  rl 

CLOSURE 

jepemy 

overlook 

JfcREMY 

overlook 

PDS.ILLG-N. 

Ni.'MRFR 

angle 

~D  h  V  ♦"  * 

angle 

DEV. 

angle 

DEV, 

ANGLE  DEV. 

1 

54,0 

4.0 

3b.  o 

3.3 

53.5 

4.0 

37.5  3 .  U 

2 

^  2 . 0 

2.0 

36 , 0 

1.3 

51,3 

1 » b 

35,3  ,b 

6 

To  75"” 

To 

33.0 

-1".7 

50.0 

.5 

33.0  r 1 . 5 

4 

50.5 

.5 

30,0 

1.3 

51.0 

1.5 

36,5  2.U 

5'  - 

49.5 

- ♦  5 

3b. 5 

3,8 

49.5 

.  U 

38,5  4.0 

6 

50.0 

"  To 

36. 0 

'  1,3 

5  0~»  0* 

',5' 

3  6 , 0  1".  5 

7  " 

50.0 

.  0 

3b, 5 

3,8 

49,5 

.  0 

38,0  3.5 

b 

46.5 

"3,5 

32.0 

-2,7 

46,5 

-3 .  o 

32,0  -2.5 

9 

50--,  fl. 

31', 5 

-3,2 

4  4, '5 

-5.0 

31,5  — 3,0 

10 

47.0 

*3,0 

33.5 

-1,2 

47.0 

-2.5 

33,5  rl.U 

11 

4  9"  5" 

-»  5 

31,5 

-3,2 

48.5 

-1.0 

30,5  *4.0 

12 

50.5 

.5 

T4“T 

-.7 

4  9,3 

-.2 

32,8  -1,7  ' 

13 

52.5 

2.5 

34,0 

» i  7 

52.8 

3.3 

34,4  - » 2 

14 

49.0 

-  L »  0 

34,5 

- » 2 

49,0 

•  .5 

34,5  -.U 

lb 

*4  6~  5 

-3.5 

34,0 

-.7 

46, 5 

-3,0 

3  4 ,0  - ,5  " 

16 

52.5 

2.5 

34,5 

-.2 

52,5 

3,0 

34.5  -.0 

MEAN 

50.0 

34,7 

49.5 

34,5 

._.2.l3 

.. 

..  2.,i 

2.3_ 
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„OAY  READINGS  -  SURVEY  NUMBER  45 

. . .  without  closure  with  closure 

JEREMY  OVERLOOK  JEREMY  OVERLOOK 

_  E0S4J4-QLI _ _ 


number 

angle 

OEV. 

angle 

DEV. 

anglf 

DEv, 

angle 

DEV 

i 

51.0 

2.0 

38,0 

2.3 

51.0 

2.2 

38.0 

2.4 

2 

49.5 

,5 

34,0 

-1.8 

49.5 

.7 

34,0 

1*1.6 

3 

44.0 

-5 »  0 

32.5 

-3.3 

44,0 

*•4 , 8 

32.5 

-3,1 

.....  _ 

4b.  0 

-1,0 

36.5 

.7 

47.3 

-1.5 

35.6 

.2 

5 

50.5 

1.5 

40.0 

4,3 

5  U  ♦  3 

1.5 

39,8 

4,2 

6 

49,5 

.5 

35,0 

-.7 

49.0 

.2 

34.5 

ri.l 

7 

50.5 

1,5 

36.5 

.7 

50.5 

1.7 

36,5 

.9 

8 

48.0 

-1.0 

35.0 

-  ,  7 

47.8 

-1.0 

34, b 

-  »  8 

9 

47,5 

-1.5 

32.5 

-3.3 

47.0 

-1.8 

32.0 

-3.6 

10 

50.5 

1 . 5 

32,5 

-3 , 3 

50  » 5 

1.7 

32.5 

-3.1 

11 

51.0 

2.0 

36,0 

,2 

50,0 

1.2 

35.0 

- » 6 

12 

49,5 

.5 

35,5 

-.2 

49.5 

.7 

35,5 

1 

i3~ 

48.5 

-.5 

40.0 

4,3 

48.8 

.  0 

4  U  » 3 

4.7 

14 

48.5 

- » 5 

37.5 

1.8 

48.3 

*  t 

37.3 

1,7 

15 

48.0 

-1.0 

35,0 

- ,  7 

48,0 

-  » 8 

35,0 

- «  6 

16 

49.0 

.0 

35.5 

-  ♦  2 

49,0 

.2 

35,5 

-  » 1 

MEAN 

_ SjJU 

49.0 

l.t.6- 

35.8 

_ 

48,8 

1,7 

35.6 

2,4 

92 


DA.Y  -READINGS 


SURVEY  NUMBER  46 


WITHOUT  CLOSURE  WITH  CLOSURE 


P.CLSJLLIQN.- 

JEREMY 

overlook 

JEREMY 

OVERLOOK 

■NUMBER 

a  nGlf 

DEV. 

angle 

DEV. 

angle 

DEV, 

angle 

DEV 

’  r 

‘32. ‘0‘  ' 

2,1 

39,0 

1.5 

51,5 

1  .m 

38,5 

1.2 

2 

54,6 

4,6 

38,0 

,5 

54,5 

4,8 

38,  u 

.  / 

3 

50.0 

.1 

39,5 

2,6 

49,5 

- ,  2 

39,0 

1.7 

4 

49,5 

-  ♦  4 

37,5 

-  ,  0 

49,8 

.  1 

3  7,8 

.* 

5 

47.5 

-2.4 

39,0 

1.5 

47,0 

*2.7 

38,5 

1.2 

6 

48.5 

-1.4 

37,0 

-.5 

48. '5 

"1.2 

37,0 

-.3 

7 

49.5 

-.4 

35,o 

-2.5 

49.5 

* ,  2 

35 .  u 

"2 » >1 

8 

5  0.0 

.1 

35.5 

-2,0 

49,8 

.1 

35,3 

"2  *  v 

9 

48.0 

-1.9 

38.0 

.5 

47.5 

"2.2 

3  7,5 

.2 

10 

53, 0 

3,1 

40,0 

2.5 

52,8 

3,1 

39,8 

2,5 

U 

‘48,5 

-1.4 

36,5 

-1,0 

47.3 

"2.4 

35,3 

"2.0 

12 

45.5 

-4,4 

38.0 

.5 

45.8 

"3,9 

38,3 

l.u 

13 

"  51.0 

1.1 

35.5 

-2,0 

51.3 

1.6 

35, b 

"1.5 

14 

49,5 

—  ,  4 

39,0 

1.5 

49.5 

**  ♦  2 

3V. U 

1.7 

1  5 

52,0 

2.1 

37,0 

-.5 

51.8 

2.1 

36  *  b 

-.5 

16 

4  9,1' 

"-  .'9 

"  36.0 

-1.5 

48,8 

- ,  9 

35.8 

"1.5 

mean 

_ 

49.9 

_ 

37,5 

1.5 

49.7 

_ 

37 , 3 
.  1*5> 

DAY  A  DING-3  SURVEY  NUMBER  47 


....WlTKHU.T  CLOSURE  WITH  CLOSURE 


Pn<?  J  T  I  ON 

JEREMY 

OVERLOOK 

JEREMY 

UVERLOOK 

NUMBER 

angle 

DEV, 

angle 

DEV. 

ANGLE 

DEV  , 

ANGLE 

DEV 

1 

46,5 

-1.8 

38,5 

2,8 

46,5 

•*1.7 

38.5 

2,9 

2 

49,0 

.7 

35,5 

-.2 

48,5 

.3 

35 »  0 

"  ,  6 

3 

46,5 

-1.8 

35,5 

-.2 

46,5 

-1,7 

35,5 

-.1 

4 

49,0 

.7 

35,5 

-.2 

48.3 

.  1 

34.8 

-.8 

5 

47.5 

-.8 

40,0 

4.3 

47,  u 

"1.2 

39,5 

3.9 

6 

46,0 

-2.3 

33,0 

-2.7 

46 .  U 

*2.2 

33.0 

?>2»6 

7  . . 

46.0 

-2.3 

34.0 

-1.7 

46,0 

"2.2 

34.0 

-1.8 

8 

45.5 

-2.8 

34,0 

-1.7 

45,5 

"2.7 

34.0 

-1.6 

9 

51.5 

3.2 

38.0 

2,3 

51,5 

3.3 

38,0 

2.4 

.  . 

48. 5  ' 

.2 

33.5 

-2.2 

48.3 

♦  1 

33,3 

-2.3 

1.1 

"4  875  " 

.2 

39,g 

3,3 

48.5 

.3 

39.0 

3.4 

12 

51,5 

3,2 

36,5 

.8 

51.5 

3,3 

36.5 

.9 

13 

49.5 

1,2 

34,5 

-1,2 

49,5 

1 .3 

34.5 

-1.1 

14 

49,  0  ” 

"",7 

“  34.5 

-1.2 

49.5 

1.3 

35,0 

",  6 

15 

48.0 

- ,  3 

34,0 

-1.7 

47.5 

-.7 

33 .  P 

-2.1 

16 

51.0 

2,7 

34,5 

-1,2 

51.3 

3,1 

34,8 

-  ,  8 

MEAN 

_SjQ_. . . 

48,3 

1.9 

35,7 

2.1 

48.2 

2,0 

35.6 

2.1 
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JLAJL.  HEADINGS 


SURVEY  NUMBER  48 


position 

U.ITHHUT 

JERtMY 

CLOSURE 

OVERLOOK 

WITH 

JEREMY 

CLOSURE 

OVERLOOK 

NUM8ER 

a  nG|_£ 

OEv , 

ANGL.f: 

ntv. 

AnGlE- 

DEV, 

angle 

DEV 

----- 

4  6,0 

“1.8 

33,5 

-.2 

45,5 

*2,1 

33,0 

-  » 6 

"  2  " 

5~0 ,5 

2.8 

35,5 

1.8 

50.3 

2.7 

35,3 

1.7 

3 

47.5 

- « 2 

37.0 

3,3 

47,5 

- » 1 

37.0 

3.4 

----- 

46 , 5 

-1.3 

32.5 

-1.3 

46.0 

•*1,6 

32,0 

-1.6 

47,0 

-.7 

35.0 

1.3 

46,8 

„ » b 

34,8 

1.2 

6 

43,0 

-4,8 

32.0 

-1,8 

43,3 

*4,3 

32,3 

«1 , 3 

7 

48.0 

.? 

36  •  5 

2,8 

48.0 

.4 

36.5 

2,9 

8 

49.5 

1,8 

32.5 

**t ,  3 

49,5 

1.9 

32.5 

*1.1 

9 

45,0 

-2.8 

31.0 

-2.8 

44,8 

*2,6 

30.6 

*2.8 

to 

47.0 

•  ,  7 

32.0 

-1,8 

47.0 

T  ,  6 

32.0 

*1 , 6 

11 

4  9,0 

1.3 

34,5 

.7 

48.8 

1.2 

34,3 

.7 

12 

51.0 

3,3 

36,0 

2,3 

50.5 

2 « V 

35.5 

1.9 

13 

4  8.0 

.2 

32,0 

-1,8 

47.8 

.2 

3l.o 

"1 . 8 

~  \  4 

49,0 

1.3 

34,5 

,7 

49,0 

1.4 

34.5 

.9 

15 

46 , 5 

-1.3 

33,0 

-.7 

47.0 

* ,  6 

33,5 

-  « 1 

10 

50.5 

2.8 

32.5 

-1.3 

50.5 

2.9 

32.5 

*■1 » 1 

MEAN 

_S.«JD.j _ _ 

4  7,8 

33,8 

47,6 

_ L*  1.. 

33,6 
... .  1-1.8 .. 
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DAY  READINGS  »  SURVEY  NUMriFR  49 


without  closure  with  closure 


.PORTION 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

angle 

DEV, 

angle 

DEV. 

angle  dev, 

angle 

DEV, 

1 

60,0 

1.7 

37,5 

2,4 

49.8  1.7 

37.3 

2.4 

2 

46.5 

.2 

35.0 

**  4  Ju 

48.3  .1 

34,0 

« » 1 

3 

51,5 

3.2 

37,0 

1,9 

51.5  3.4 

3  /  .  0 

2,1 

4 

48,0 

-.3 

32,0 

-3,1 

4  7,6  - ,  6 

11.5 

"3,4 

—  -  - 

45 , 0 

"3,3 

34,6 

-.6 

45.5  «2.7 

35.0 

.1 

6 

46,5 

-1.8 

31,5 

-3.6 

46,5  -1,7 

31.5 

-3.4 

7 

46,0 

-2,3 

36.5 

3,4 

46.3  -l.Y 

38,8 

3.9 

8 

40,0 

-2,3 

31.0 

-4.1 

45,8  "2.4 

30,8 

"4.1 

V 

49,0 

.7 

34.0 

-1.1 

47.8  -.3 

32.o 

"2.1 

To" 

49.0 

.7 

33.5 

-1.6 

48,3  .1 

32.o 

"2.1 

u 

5  3  To 

4,7 

38 , 0 

2,9 

53,0  4 , Y 

38.0 

3.1 

12 

45 , 5 

-2,8 

3  o .  0 

-2,1 

45.0  -3.2 

32,5 

"2.4 

13 

47,0 

-1.3 

35.0 

-.1 

47. U  "1,2 

35.0 

.1 

49.0 

’  .7 

3« ,  u 

2,9 

48,3  ,1 

37.3 

2.4 

15 

48,5 

.2 

36.5 

1.4 

48.8  .6 

36 .  e 

1.9 

16 

51.0 

2.7 

36 , 0 

,9 

51.0  2.9 

3  6 »  U 

1.1 

mean 

-S.«Oj _ 

'4  flU  3 
__2*3 

35.1 

2.4 

4  8,2 

2,3 . 

34.9 

2,6 

DAY  REAPINGS 


SURVEY  MUMBEH  50 


WITHOUT  CLOSURE  WITH  CLOSURE 


POSITION 

JEREMY 

OVERLOOK 

JEREMY 

overlook 

NUMBER 

angle 

DEV, 

angle 

DEV. 

angle 

DEV  , 

angle 

DEV 

1 

50.5 

1.3 

3  4 ,  u 

.  0 

5  0 . 0 

♦  6 

39 ,  o 

4 .  b 

2 

51,5 

2,3 

34 . 0 

.  0 

51 , 5 

2.4 

34,0 

- .  2 

3 

46.0 

-3,3 

33.5 

-.5 

46.0 

«3.2 

33.5 

- .  7 

4 

‘  47.5 

-1,8 

33.0 

-1  .  0 

49.0 

- » 1 

34,5 

.3 

5 

47,0 

*•2.3 

33,5 

-.5 

46,5 

<*  2 »  7 

3  3 »  U 

r  1  »  2 

6 

47.0 

-2,3 

3  5 ,  u 

1  .  0 

45.8 

-3.4 

33.8 

•  3 

7 

49.0 

- ,  2 

36,0 

2.0 

49,5 

.3 

36,5 

2.3 

8 

45,5 

-3.8 

32.0 

-2,0 

45.8 

«r3 , 4 

32.3 

r  1  •  9 

•7 

51.0 

1.8 

31.5 

-2.5 

50.5 

1.4 

31.0 

r  3 , 2 

to 

4  4.5 

-4.8 

33,0 

-1.0 

44,5 

-4,7 

33.0 

r  1  *  2 

11 

5 1.0 

'  1 . 9 

35.0 

1.0 

50.0 

.8 

34 ,  u 

-.2 

12 

53,5 

4.3 

35,0 

1.0 

53,0 

3.9 

34,5 

♦  3 

13 

50.5 

1.3 

35.0 

1.0 

50.3 

1.2 

34.6 

,9 

’  14 

5l,5 

2,3 

35.0 

1.0 

51.5 

2.4 

35,u 

,b 

15 

49.0 

- ,  2 

35,5 

1,5 

49,5 

.3 

36,0 

l.b 

1 6  ' 

53,0 

3,8 

32,5 

-1 » 5 

53.0 

3.9 

32.5 

»1 »  7 

MEAN 

s .  n . 

49.3  “ 

.  2...Z _ 

34.0 

1 » 3~ 

49,2 
„  2  *_7  . 

34,2 

Jut?. 
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NIGHT  RgiDTMfiS  -  SURVEY  DUMBER  1 


_ ai_ItiOLUI_CLO.S.U8E  WITH  CLOSURE 


.Pf)G  I  T  I  ON 

JERtHY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER  ' 

A  N  G  l  B 

DEV  ♦ 

A  N  G  (_  E 

DEV, 

angle 

DEv, 

angle 

DEV, 

1 

49,5 

1.2 

37.0 

3,8 

50.3 

1.6 

37.8 

4.2 

"4975" 

1.1 

33,0 

-.2 

50.3 

1.6 

33  *  8 

.2 

3 

49,0 

.7 

34 . 0 

.8 

48,0 

-.7 

33.0 

-.8 

'  4 

4  9,5 

1.2 

34,0 

,8 

50,3 

1.6 

34. b 

1,2 

46,0* 

-1,3 

35.5 

2.3 

45,8 

«  3 . 0 

35,3 

1.7 

6 

44,5 

-3.8 

33,5 

.3 

44,5 

-4.3 

33.5 

-.1 

- 

~  5 1, 0 

2,7 

34,5 

1.3 

51,0 

2.3 

34.5 

.9 

8 

44.0 

-4.3 

31.5 

-1.7 

45,3 

-3.5 

32.8 

-.8 

9 

50.5 

2.2 

32.5 

- .  7 

51.3 

2,6 

33,3 

- ,  3 

"to' 

45.0 

-3,3 

31.5 

-1.7 

46.3 

*2,5 

32.8 

-  .  8 

tl 

4b ,  0 

- ,  3 

28.5 

-4,7 

49.5 

.7 

3  0.  -J 

r  3 , 6 

12 

50.0 

1.7 

33,0 

- ,  2 

50,8 

2.1 

33,8 

.2 

13 

47.0 

-1.3 

33.0 

- .  2 

4  7,5 

-1,3 

33.5 

- .  1 

14 

52.0" 

"3.7 

32.5 

-.7 

52.3 

3  ♦ 

32.8 

-  ,  8 

15 

48,5 

.2 

36,5 

3',  3 

49 .  u 

.2 

3/i  0 

3.4 

16 

49  ,  U 

.7 

30,9 

-3,2 

47,8 

-.9 

28.8 

r  4  «  8 

MEAN 

s .  rj , 

"  48  .T 

_ ZjA- 

33.2 
.  2^2 

48,8 
. ..  2.4 

33.6 

2.2 
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n i ft h t  readings  -  survey  number  2 


..  U ITHOOT. CLOSURE  WJTH  ULObURb 

JtREMY  OVERLOOK  JEREMY  OVERLOOK 


PQ-S  IT  ION 


NUMBER 

angle 

OfcV, 

angle 

DEV. 

angle 

DEV, 

angle 

DEV 

"  i . 

A  8.0 

1.5 

37,0 

4,3 

46,3 

•  4 

35.3 

3.3 

2 

4  9,0  ~ 

2,5 

35.0 

2,3 

48,3 

2  «,  4 

•  34.3 

2.3 

3 

4  7.0 

.5 

31.0 

-1.7 

46.0 

•  1 

3  0,o 

-2.0 

4 

4  4V  9 

-2.5 

31.0 

-1.7 

43,5 

-2.4 

3  0.5 

-1.5 

5 

4  6  •  5  ' 

-,  0 

34.5 

1.8 

44,8 

n  1 , 1 

32.  c 

6 

45,5 

-1.0 

32.0 

-.7 

45,6 

-  .  1 

3^.6 

.3 

7 

47,5 

“  1.0 

33.0 

.3 

47,0 

1.1 

32.5 

.5 

a 

45,0 

•1.5 

32.0 

- .  7 

44.5 

-1.4 

31.5 

-.5 

9 

50.5 

4.0 

31.0 

-1,7 

50.6 

4.9 

31.3 

-  *  / 

10  " 

4  3",  5 

-3.0 

32.0 

-.7 

43,5 

-2.4 

32.  U 

-  ,  0 

li  *  ~ 

”  “'45'.  o 

-1.5 

33,0 

.3 

43.5 

-2.4 

31.5 

-  .  5 

12 

47.5 

1.0 

30,5 

-2.2 

47.0 

1.1 

30 .  U 

r  2 , 0 

13 

44.0 

-2.5 

33.0 

.3 

42.6 

-3,1 

31.6 

- » 2 

'  1  4 

47.0 

.5 

32.0 

- »  7 

46.0 

.  1 

31.0 

si  •  U 

15 

47,5 

1.0 

34.5 

1.8 

46.6 

.9 

33.6 

1,6 

16 

. 47. 0" 

.5 

31.5 

-1.2 

47.4 

1.4 

31.6 

-.2 

MEAN 

s.n. 

46.5 

1.9 

32,7 

1.8 

45.9 

2.1 

32,0 

1.5 

Nj!iHT  READINGS 


SURVEY  NUMBER 


3 


wjTHflyT..  CU0SUK6  WITH  CLOSURE 


POSLUfitf- 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NllMbER 

ANGLE 

06V, 

angle 

DEV. 

ANGlE 

DEV, 

ANGLE 

DEV 

1 

49,  o 

.2 

35,5 

.3 

48,3 

.  3 

34.0 

.  4 

2 

4  9.0 

.2 

35.0 

-.2 

48,8 

.8 

34,5 

.  4 

3 

40,5 

-.2 

33,0 

-2,2 

47,8 

-  ,  2 

32.3 

-2.1 

4 

4  9,5” 

.7 

36,0 

.8 

48,5 

.5 

35,0 

.6 

5 

53.5 

4.8 

3  7,5 

2.3 

52.5 

4,5 

36.5 

2.1 

6 

52.0 

3.3. 

38,5 

3  • 

51. 8 

3.8 

38.3 

3.9 

. 7 

"49  .“5 

.7 

35.5 

.3 

48.3 

.3 

34,3 

- .  1 

6 

46 . 5 

-2.3 

35,5 

.3 

46.0 

*2 »  0 

35 ,  u 

.0 

9 

46,0 

-2.8 

34.0 

-1.2 

44,3 

-3.7 

32.3 

-2.1 

“  To 

"  4  6  .  o’ 

-2  •  8 

33.0 

-2,2 

45,0 

-3.0 

32.0 

-2.4 

u 

50.5 

1.8 

36.5 

1.3 

49, b 

1.8 

35,o 

1.4 

12 

50.5 

1.0 

37,0 

1.8 

49.8 

1 . 8 

36,3 

1.9 

13 

49,0 

,2 

34.0 

-1.2 

4b. 5 

.5 

33.5 

-  ♦  9 

14 

49,0 

.2 

36.5 

1.3 

48.3 

.3 

33,0 

l.< 

l5 

47,5 

-1,3 

33 , 0 

-2.2 

46,5 

-1,5 

32. U 

-2.4 

16 

44,0 

-4,8 

33,0 

-2.2 

43.3 

-4,7 

32.3 

-2.1 

MEAN 

-SjJLt 

40. 8 
2.4 

35,2 

1.8 

48,0 

2.5 

34,4 

1.9 
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MIGHT  HEADINGS  -  SURVEY  NUMBER  4 

_  _  .  vlTHOUT  CLOSURE  WITH  CLOSURE 


POSITION 

JEPE^Y 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

A  N  G  L  f 

OEV. 

angle 

DEV. 

angle 

DEV, 

angle 

DEV, 

1 

4  7.5 

- .  2 

33.5 

46,8 

.'1 

32,8 

* ,  4 

2 

49,5 

1.8 

34,5 

.3 

48.3 

1.6 

33.3 

.1 

3 

47.0 

-.7 

34,0 

- .  2 

45,5 

-1.2 

32.5 

- » 7 

4 

46,0 

~1»7 

33,0 

-1.2 

45,0 

*1 , 7 

32.0 

*1 , 2 

5 

48,0 

.3 

33.5 

-.7 

47,0 

.3 

32.5 

• ,  7 

6 

50.0 

2.3 

35,5 

1.3 

49.5 

2.6 

35,0 

1.8 

7 

49.0 

1.3 

31.5 

"2,7 

47,8 

i.l 

30,3 

*2.9 

6 

46,0 

-1.7' 

36.5 

2.3 

45.3 

*1,4 

35,8 

2.6 

9 

50.0 

2.3 

34,5 

.3 

48,8 

2.1 

33.3 

•  1 

j  o' 

4  3,0 

"4,7 

34,5 

.3 

42,3 

*4,4 

33.8 

-  6 

~  11 

45,5 

-2.2 

30,5 

-3,7 

44,5 

*2.2 

29.5 

r3 , 7 

12 

49.0 

1.3 

32,5 

-1,7 

48.3 

1.6 

31,6 

*1,4 

49, 0" 

1.3 

35,0 

.8 

47.0 

.3 

33,0 

-.2 

-  “  14 

5  0.0 

2.3 

38.5 

4.3 

48.8 

2.1 

37.3 

4,1 

IS 

46,5 

.6 

37,5 

3,3 

48.0 

1.3 

3  /  »  0 

3,8 

45.0 

-2.7 

32.5 

-1,7 

44,5 

*2.2 

32.0 

el. 2 

MEAN 

q.  n. 

~  47, 7 

_ 2 xL 

34,2 

46.7 

.  _2ji.IL. 

33.2 

_£i.2 

1Q1 


NJOHT.  READINGS. 


SURVEY  NUMBER  5 


WITHOUT  CLOSURE  .  WITH  CLOSURE 


JEREMY 

overlook 

JEREMY 

overlook 

PORITJON 

NUMBER 

ANGLE 

DEV, 

angle 

DEV, 

ANGtE 

DEV , 

angle 

DEV 

1 

49,5 

i" » 4 

Ya-ifc— 

7,-0- 

48,3 

-  *  B 

«Uf« 

—  t  W- 

.  2 

47.5 

-2.4 

”35'i  5' 

2 ,  9” 

46,5 

r>2  •  6 

34.5 

2.7 

3 

51,5 

1.6 

34,5 

1.9 

5u7  5 

174 

33.5 

1,7 

4 

53.5 

3,6 

"3675 ' 

3.9 

52.5 

3.4 

35.5 

3.7 

5 

50.0 

.1 

"35, 0  ‘ 

2.4 

49,3 

<  2 

34,3 

2.5 

6 

54,0  4,1 

31,5  -1,1 

53.8  4,7 

31,3 

-  ♦  5 

7 

54.0  4,1 

34.5  1,9 

53.3  4.2 

33.8 

2,0 

8 

4  9,5  - ,  4 

32,0  -.6 

49,0  -.1 

31,5 

-  ,  3 

9 

48,0  -1*9 

29.5  -3.1 

47.3  -1.8 

28.8 

-3.  U 

10 

45,5  ~4,4 

30,5  -2,1 

44,8  -4,3 

29.8 

-2,0 

11 

50.0  ,1 

33,0  ,4 

49 , U  -  ,  1 

32, U 

.2 

12 

48,5  -1,4 

29,5  -3,1 

4  8,3  - ,  c> 

29,3 

-2.5 

13 

49,5  -.4 

32,0  -.6 

48,3  -.8 

3U,o 

rl,  U 

14 

47,5  -2.4 

30,0  -2,6 

46,8  -2.3 

29,3 

..2, 5 

15 

48.5  —1,4 

31,5  -1,1 

47,3  -1.8 

V 

30,3 

-1.5 

16 

51,0  1,1 

34,0  1,4 

50.0  .9 

33,0 

1.2 

MEAN 

49,9 

32.6 

49,1 

31.8 

S  •  D . 

_2jl* 

2.2 

2.5 

2,1 

■<  a  r\ 


-LU.4 


T 


NIGHT  READINGS 


SURVEY  NUMBER  .6 


WITHOUT  CLOSURE  WITH  CLOSURE 


POS  I  tthn 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NIIMBPP 

angle 

o&v. 

angle 

DEV. 

% 

* 

DEV, 

angle 

DEV, 

1  -  - 

4b  *  5 

3.3 

46  ♦  5 

2.  '> 

- r-U 

2 

4  9.5 

’  4,3 

32.5 

.5 

48,6 

4.3 

31.6 

,4 

3 

"49  TIT 

3.6 

3T.1) 

1.0"  ‘ 

47.8 

3.3 

31.6 

.4 

4~ 

44 , 0 

-1.2 

29,5 

-2.5 

43.0 

r»l » 5 

28,5 

-2.9 

5 

4  7.*) 

2.3 

35.5 

3,5 

4  7,0 

2.5 

35,0 

3.6 

-- 

4  9 «  0” 

"3.6 

33.0 

1.0  " 

48.3 

3.6  " 

32 .3 

".  9  " 

7 

47.5 

2.3 

32.0 

» •  0 

47,3 

2,8 

31,8 

.4 

8 

44.5 

*•  •  7 

29.0 

-3.0 

44.3 

- » 2 

28.8 

*2.o 

0 

A  Q  n 

A  H  A 

_o  7 

!l  ,  A 

_ m  \\ 

7 

**  C  •  U 

-  o  .  d 

v  c'r  V'" 

91.0 

*  c  •  / 

iro 

41.0 

-4.2 

29,5 

-2.5 

40.3 

-4.2 

28.6 

*2.6 

ii 

44,0 

-1.2 

31.0 

-1.0 

43.5 

*1.U 

30.5 

-.9 

12 

40  ,5 

-"4.7 

29.0 

—  3.0 

40,0 

-4,5 

28,5 

*2.9  ‘ 

13 

42.5 

-2.7 

34 . 0 

2.0 

41.3 

-3,2 

32,8 

1.4 

’  14 

46.5 

3.3 

35,5 

3,5 

48.3 

3.8 

35,3 

3.9 

JO 

‘ 

( 

1 

4  4.5) 

_  7 

1J  n 

AX  H 

-  7 

.11  .  A 

In 

t  • 

*4  W  f  O 

16 

40.5 

-4.7 

33.0 

1.0 

39,8 

-4 , 7 

32,3 

,9 

MEAN 

45.2 

32.0 

44,5 

31.4 

s.n. 

3.3 

2.1 

3,2 

2,1 

NIGHT  READINGS  -  SURVEY  NUHBtn  _J_  _ 


WITHOUT 

CLOSURE 

W I TH 

CLOSURE 

POSIT!  ON 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

angle 

DEV, 

angle 

DEV, 

angle 

DEV, 

angle 

DEV, 

1 

49,0 

1.3 

36.0 

4.6 

48  u  0 

,8 

35,0 

4.4 

2 

49.5 

1.8 

32,5 

1,1 

48,8 

1.6 

31.8 

1.2 

3 

47,0 

-.7 

32,0 

.6 

46,0 

•  1.2 

31*0 

.4 

4 

45.0 

-2.7 

29,0 

-2,4' 

44.0 

•  3.2 

28,0 

•  2 , 6 

5 

45,0 

-2,7 

32,0 

.6 

44,0 

•  3,2 

31,0 

.4 

6 

51,0 

B 

35,0 

3,6 

50.5 

3.3 

34,5 

3,9 

7 

52.0 

4,3 

33,0 

1.6 

51,3 

4.1 

32,3 

1.7 

8 

50.5 

2,3 

31,5 

.1 

49.5 

2.3 

30,5 

• ,  1 

9 

47.0 

-.7 

32,0 

.6 

46.0 

•  1.2 

31,0 

» 4 

10 

47.7 

27.0 

-4,4 

47.2 

•  r  0 

26,8 

•  3.8 

11 

43.0 

-4,7 

28.5 

-2,9 

47,2 

•  ,  0 

27,3 

•  3.3 

12 

m 

B 

28.0 

-3.4 

46,8 

•  ,  4 

27.3 

•  3,3 

13 

47.5 

2 

35.0 

3,6 

47,0 

-  *  2 

34,5 

3,9 

14 

44,5 

B 

29.0 

-2,4 

43.5 

•  3,7 

28,0 

•  2.6 

15 

49.5 

1.8 

31.0 

-.4 

48,8 

1.6 

30*3 

•  ,3 

16 

47.5 

- » 2 

31,5 

•  1 

47,0 

•  »2 

31,0 

.4 

MEAN 

47.7 
_ 2-xiL- 

31,4 
--2..  6 

47,2 

30,6 
_ 24-6- 
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.MI.fiHUJ P£AJIMG£ 


SURStfil.  NUMBER  0 


WITHOUT  CLOSURE  WITH  ULOSURt 


POSITION 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

number 

angle 

DEV, 

angle  DEV. 

angle 

DEV, 

angle 

DEV, 

l 

50.9 

.9 

37,5  3,8 

50,3 

1,6 

3  7.3 

4.4 

2 

52.0 

2.4 

36,0  2.3 

51,3 

2,6 

35,3 

2.4 

3 

47,5 

-2.1 

31,0  -2,8 

46 , 5 

-2,2 

30, U 

-2,9 

4 

50.5 

.9 

35,0  1,3 

49,5 

.8 

34,0 

1.1 

5 

45.0 

-4,6 

34,0  .2 

44.5 

-4.2 

33  s  5 

.8 

6 

52.0 

2.4 

36.0  2.3 

51,0 

2.3 

35.0 

2.1 

7 

50,0 

.4 

30,0  -3 , 8 

49.0 

.3 

29,0 

-3.9 

a 

50.0 

.4 

32,5  -1,3 

49,0 

.3 

31.5 

-1,4 

9 

48,5 

-1.1 

30,5  -3,3 

48.0 

-.7 

30,0 

•  2,9 

10 

49.0 

•  ♦  6 

31.0  -2.8 

48,0 

-.7 

30.0 

•  2.9 

11 

46,5 

-3,1 

30.5  -3,3 

45,8 

-2.9 

29,8 

-3,1 

12 

48.5 

-1.1 

32,0  -1.8 

47,8 

-.9 

31.3 

*1,6 

13 

48,5 

-1.1 

32,5  -1,3 

47,5 

-1.2 

31,5 

•  1.5 

14 

51,5 

1.9 

36,5  2,8 

51,0 

2.3 

36,0 

3,1 

15 

53,0 

3,4 

37,0  3,3 

52,0 

3.3 

36,0 

3,1 

16 

50,0 

.4 

38,0  4,3 

48  ,§ 

-.2 

36,5 

3,6 

MEAN 

S.fl. _ 

49,6 
-  2-iJL- 

33.6 

2,6 _ 

48,7 

_ 2j_1_ 

32,9 

.105 


NIGHT  READINGS 


SURVEY  NUMBER 


9 


WITHOUT  CLOSURE  WITH  CLOSURE 


PnRJTTDN 

JEOEMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

angle 

DEV, 

angle 

DEV. 

angle  DE v/t 

angle 

DEV, 

1 

45,0 

-2.7 

33,0 

.5 

4  3*6  -3  >  3 

31.6 

- .  2 

2 

"49,0 

1 V  3 

34,0 

1.5 

48,8  1.7 

33,6 

1.8 

3 

50.5 

2.0 

31,5 

-1.0 

49,8  2,7 

30.6 

-1*2 

~ 4 

49 ,0 

1.3 

35,5 

3,0 

49,0  1,9 

35,5 

3.5 

5-- 

"48,0  " 

.3 

35,5 

3,0 

47,3  .2 

34,6 

2.8 

6 

47,5 

-  *  2 

30.5 

-2,0 

47.5  ,4 

3C.5 

-1.5 

7 

47,0 

-.7 

33.0 

,5 

4  6,5  - » 6 

32,5 

.5 

8 

”46.0 

-1,7 

30.0 

•  2.5 

45,0  — 2,1 

29,0 

-3,0 

9 

46,5 

•1,2 

30,5 

-2,0 

46,0  *1.1 

30,0 

-2,0 

10 

45,0 

-2,7 

30.5 

-2,0 

44,8  -2.3 

30.3 

-1,7 

11 

45,0 

-2.7 

29,0 

-3,5 

44,0  -3,1 

26,0 

-4,0 

12 

49,5 

1.8 

28,5 

-4 , 0 

48,8  1,7 

2/, 6 

-4,2 

13 

50.0 

2,3 

37,0 

4.5 

49,0  1.9 

36,0 

4,0 

14 

49,5 

1,8 

33.5 

1,0 

48,8  1.7 

32.6 

,8 

15 

46,0 

•1,7 

33,5 

1,0 

45,0  ,1.3 

33,3 

1.8 

16 

49,0 

1,3 

34,5 

2,0 

49,0  1.9 

34,5 

2,5 

MEAN 

SiDj _ 

47.7 

1,9 

32.5 

2,5 

47,1 

2,0 

32.0 

2,6 

1  A/» 


JLUO 


NIGHT  READINGS 


SURVEY.  NUMBER  10 


_ WITHOUT  CL  OS  U_R£ _ WITH  CLOSURE _ 

JEREMY  OVERLOOK  jEREMY  OVERLOOK 


POSITION 


NUMBER 

angle 

m 

> 

LU 

O 

anglu 

DEV, 

angle 

DEV, 

angle 

DEV, 

1 

47,0 

• ,  4 

31,5 

-1,3 

46,3 

» *  6 

30,8 

*1.5 

2 

50,0 

2,6 

34,5 

1.7 

49,5 

2.6 

34,0 

1,7 

3 

48,0 

,6 

34,0 

1.2 

47,5 

.6 

33.5 

1,2 

4 

52,0 

4,6 

33,5 

.7 

51,0 

4.1 

32,5 

,2 

5 

44,5 

-2.9 

32,0 

* ,  8 

44,5 

.2,4 

32,0 

• ,  3 

6 

49,0 

1.6 

34,0 

1,2 

48, Q 

1.1 

33,0 

.7 

7 

48,5 

1.1 

31,0 

-1,8 

47.8 

.9 

30,3 

*2,0 

6 

47.0 

• ,  4 

30,5 

*■2.3 

46.3 

•  ,6 

29,8 

•  2.5 

9 

46,5 

- « 9 

33,0 

.2 

46,Q 

*  »  9 

32.5 

.2 

10 

43,0 

-4,4 

32,0 

-.8 

42,8 

■  4 , 1 

31,8 

•  «5 

11 

45.5 

-1,9 

31,5 

-1,3 

45.0 

■  1,9 

31,0 

*1,3 

12 

45,5 

-1.9 

31.0 

-1.8 

45,3 

■  1,6 

30.8 

*1.5 

13 

45.0 

-2.4 

35,5 

2.7 

44,3 

*2,6 

34,8 

2.5 

14 

50,5 

3.1 

31,5 

-1,3 

50,0 

3.1 

31,0 

*1,3 

15 

48,5 

1.1 

37,0 

S2 

48,3 

1.4 

36,6 

4.5 

16 

47,5 

*1 

32,0 

- ,  8 

47,5 

.6 

32,0 

•»3 

mean 

47,4 
— .  2  i-4- 

32,8 

1.8 

46,9 

_ _ 2_i_2_ 

32,3 
_ IjJL 

NIGHT  PEA0INQS _ SURVEY  NUMBER  11 


without  closure  WITH  closure 

JEREMY  OVERLOOK  JEREMY  overlook 


_ r  LU14  l  l  UJJ — 

NUMBER 

anglf 

DEV. 

ANGLE 

DEV, 

angle 

DEv, 

angle 

DEV 

1 

At, 5 

-3,7 

31.5 

-.3 

43,8 

-3,2 

30.6 

•f .  5 

2  " 

45.0 

-3.2 

27.5 

-4.3 

43.8 

"3,2 

26,3 

»5 , 0 

3 

47.0 

-1.2 

3  2*.  5 

.7 

46.3 

- » 3 

32.0 

,7 

4  ' 

46,0 

-  •  2 

32.0 

.2 

46,  Q 

1.0 

32.0 

.  / 

5 

47,0 

-1.2 

34.5 

2.7 

47  .  U 

.  1) 

34,5 

3.2 

6 

--*4) 

29,0 

-2,8 

42.5 

"4,5 

29,0 

*2,3 

7 

*51*0 

2,8 

31.0 

- ,  8 

50.3 

3,3 

30,3 

"1.0 

3 

47.5 

-  » 7 

30.5 

-1.3 

46,5 

•» ,  5 

29,5 

"1,« 

9 

50,3 

2 . 3~  ~ 

34 , 0 

2,2 

49,5 

2.5 

33  ,  U 

1.7 

1.0 

4 6^-2 - 

31.5 

- .  3 

42,5 

*4,5 

31,5  ,2 

.  -  ---  - 

5  0.5 

2,3 

31,5 

-.3 

49,3 

2,3 

30,3  *1,0 

12 

50,0 

347b  " 

’2,2  * 

49,5 

2.5 

33,5  2.2 

-  -- 

49.0 

.8 

35,5 

3.7 

48,8 

1,6 

35,3  4.0 

14 

5  0.0 

1.8 

30.5 

-1.3 

49,3 

2.3 

29,6  *1,5 

15 

46*0  - 

T,T 

3375 

1,7 

“45",  5 

-175  " 

3  3  ,  u  1 77 

16 

49,0 

.8 

30.0 

-1,8 

48,5 

1.5 

29.5  *1.8 

MEAN 

48,2"" 

- 

31.8 

47,0 

31,3 

S-JL. _ 

_ 

_ 2.*.! 

2.6 

2,3  ...  . 

ins 


MIGHT  P^C'fNGS 


SURVEY  NUMBER  12 


WITHOUT  closure  with  CLOSURE 


...POSITION 

NOMbFR 

JEREMY 

"  ANGLE  0  E  V , 

UVERLOUK 

angle  dev. 

JEREMY 

ANGLE  D  E  v » 

overlook 

ANGLE  DEv, 

1T 

46.5 

-1.7 

34.5 

,8 

44.5 

*.3,1 

32.5 

*•  #  t) 

2 

"50 . 0 

1  .8 

36,0 

2.3 

49.6 

2.2 

35.6 

2,  / 

3 

5l,5 

3,3 

34.5 

.8 

51,3 

3,7 

34,3 

1,2 

4 

4775 

-.7 

37.5 

3,8 

47.0 

»  +  t) 

37 ,  U 

3.9 

5 

'  5  0 .0 

1.8 

36.5 

2,6 

50,5 

2.v 

3/.0 

3.9 

6 

46,0 

-2.2 

32.5 

-1,2 

44.5 

-3.1 

3 1 » U 

-2.1 

7 

49,5" 

"1.3 

34.5 

.  B 

43,6 

1.2 

33,6 

.7 

4  6,0 

-2.2 

31.0 

“2.7 

45.5 

-2.1 

30.5 

-2.6 

9 

49,5 

1  .3 

32.5 

-1.2 

49.0 

1.4 

32.0 

*1.1 

10 

47 . 0 

-1,2 

29,5 

-4,2 

47,0 

» ,  6 

29,5 

*3.6 

~_l’l 

45  .  u 

-3.2 

33,5 

- ,  2 

43.5 

-4,1 

32. U 

-1.1 

12 

50.5 

2.3 

33,5 

- .  2 

50,0 

2,4 

33,0 

- .  1 

13 

52,0 

3,8 

35,5 

1.8 

51,0 

3.4 

34,5 

1.4 

*  l4  ' 

46 , 0 

-2.2 

33 , 0 

- » 7 

45,5 

-2.1 

32,5 

- ,  6 

lb 

46.0 

-2,2 

30,0 

-3  7 

45 . 6 

-1 . 8 

29,6 

-3.3 

16 

“4  6. 5 

.3“ 

35. 0 

1.3 

47.8 

.2 

34,3 

1*2 

MEAN 

4b.  2 
_2a2_ 

33.7 
.  2.±.3 

47.6 
..  .  2.5 

33.1 

2*3 

109 


NIGHJ  HEADINGS 


SURVEY  NUMBER  13 


u: I THOUT  CLOSURE  WITH  closure 

JEPtMV  UVERLOOK  JEREMY  OVERLOOK 


-PXlSiJ.l-0-i _ 


NUMBER 

ANGLE 

DEV, 

angle 

DEV, 

A  NGLF 

DEv, 

ancle 

DEV, 

1 

45,5 

-2.5 

32,5 

-.7 

44,0 

„  3 « 5 

31,0 

•  1,7 

~497b~ 

1.0 

34.0 

♦  6 

48,5 

1.0 

33.5 

.8 

3 

52,0 

4,0 

34,0 

.8 

51,5 

4 . 0 

33.5 

.8 

'  4 

48,5 

,5 

35,0 

1.8 

48,8 

1.3 

35,3 

2,t> 

5 

48 ,  U 

-.0 

35  ,  U 

1.8 

48,5 

1 .  u 

35,5 

2,8 

6 

48,5 

.5 

31.0 

-2,2 

46.8 

-.7 

29 . 

•  3,4 

7 

48,0 

- ,  0 

33, 0 

- .  2 

47.5 

.  0 

32.5 

» ,  2 

8 

4  6,5 

•1,5 

34.5 

1.3 

45.5 

-2.0 

33.5 

.8 

9 

47,5 

• ,  5 

31.0 

-2.2 

47.8 

.3 

31.3 

•  1,4 

10 

47, 0 

-1,0 

31.0 

-2.2 

46,8 

-.7 

30.8 

•  1,9 

11 

44,5 

mS  #  5 

\ 

31.5 

-1 » 7 

44  ,  u 

•  3,5 

31,0 

r  1  »  / 

12 

50,5 

2.5 

32.5 

-.7 

49,5 

2,0 

31,5 

•  1,2 

13 

50.  C 

2.0 

36,0 

2,8 

49,5 

2.0 

35.5 

2.8 

14 

48 , 5 

,5 

33,5 

.3 

47.5 

.  o 

32,5 

• » 2 

13 

45,5 

-2.5 

32,0 

-i.? 

45,5 

•  2,0 

32,0 

• ,  7 

16 

4  9.0 

1,0 

35,0 

1,8 

4  8.0 

.5 

34,0 

1,3 

M  fe  A  rg 

Siib 

48 , 0 

2.0 

33.2 

1.6 

47.5 

2,0 

32,  / 
1,8 

NIGHT  Pc^DIN^S 


SURVEY  NUMBER  14 


WITHOUT  CLOSURE:  WITH  CLQOURfc 


POSITION 

JERc^Y 

OVERLOOK 

JEREMY 

OVERLOOK 

NiMtflrR 

angle 

OEv. 

angle 

DEV. 

ANGLE 

DEV, 

angle 

DEV, 

1 

47, 0  ~ 

-1,6 

33.5 

-1,7 

46.3 

*2,2 

32,6 

-1,9 

2 

'48.  r 

-  ,  6 

33.5 

-1,7 

48.0 

-  ♦  5 

33.5 

-1 .  eL 

3 

52.0 

3,4 

38.0 

2,8 

51,8 

3,3 

37.8 

3  *  1 

4 

49, 0 

’,4 

36  ,  u 

.8 

46.0 

*  ♦  5 

35,  U 

,3 

5 

48,5 

-  ,  1 

37.0 

1.8 

47,3 

*1.2 

35,o 

1.1 

6 

49.0 

.4 

32.0 

-3,2 

48,6 

.3 

31,8 

*2.9 

7 

5  0 , 0 

1,4 

36 , 0 

,8 

49.6 

1.3 

35.8 

1.1 

8 

48,0 

- ,  6 

31.0 

-4,2 

47,8 

» » 7 

30.6 

*3.9 

9 

48.0 

*  » 6 

34.5 

-  ,7 

47,5 

-1 , 0 

34,0 

- »  7 

1 13 

45,5 

-3,1 

34.5 

-.7 

45,3 

*3.2 

34.3 

+  •  4 

11 

49.0 

.4 

36,0 

.8 

48,3 

* *  2 

35,3 

.6 

1  2 

SO. 5 

1  .9 

37.0 

1,8 

49,8 

1.3 

36,8 

1.0 

13 

48,0 

-  ,  6 

37,0 

1.8 

4  7.5 

-1,0 

36,5 

l.o 

1  4 

44,4 

»,e 

36,5 

3.3 

52.6 

4.3 

3  /  .  0 

2,6 

15 

47.0 

-1,6 

33,5 

-1*7 

46,8 

"1.7 

33,3 

*1.4 

16 

5  0  .  0 

‘  1,4 

34,5 

-.7 

49,8 

1.3 

34,3 

-.4 

Mg  AN 

5.1.  li. _ 

4  8, 6 
_l.il. 

35,2 
_ 2 . 1_ 

48.5 

..  i»y 

34,  / 
1.9 

111 


NIGHT  PtADINGS 


SURVEY  NUMBER  15 


WITHOUT  CLOSURE  WITH  CLOSURE 


PDS  J T  J  ON 

JEREMY 

overlook 

JEREMY 

overlook 

numepr 

A  tv  G  L  P 

DEV, 

A  N  fi  L  E 

DEV. 

angle 

DEV, 

ANCLE 

DEV 

1 

46,0 

"3,3 

30,0 

-2,6 

46 ,  U 

-2,9 

30.0 

'.'2,1 

’ . 2 

49,0 

• » 3 

32,5 

"  «  1 

48.  U 

*  ,  9 

31.5 

— ,  b 

3 

47,0 

-2.3 

35.5 

2.9 

47,0 

"1.9 

35,5 

3.4 

4 

5  0  .O’’ 

34,5 

1,9 

49,0 

.1 

33.5 

1.4 

5 

50  ♦  5 

1.2 

34,5 

1,9 

50.0 

1.1 

34,0 

1.9 

6 

52.5 

3,2 

36.5 

3,9 

52.5 

3 , 6 

36,5 

4,4 

. 

54.0 

”4.7^ 

35,5 

2.9 

53.0 

4.1 

34,5 

2.4 

8 

50.0 

.7 

32.0 

-.6 

5  0.  U 

1.1 

32.0 

- « 1 

9 

46,0 

-3.3 

28,5 

-4,1 

46.8 

«2,1 

29,3 

-2.8 

id . 

~  4*6 ,0 

-3,3 

29.5 

-3,1 

46.0 

»  2 ,  v 

29.5 

-2.6 

n 

49,0 

- .  3 

29,5 

-3 , 1 

49,0 

4  1. 

29.5 

-2.6 

12 

49,0 

-.3 

29.0 

-3,6 

48,0 

-  ,  9 

28.0 

*4.1 

13 

48 , 5 

- .  8 

34,0 

1.4 

48.5 

-  ,  4 

34 .  u 

1,9 

14 

52.0 

2.7 

34.0 

1,4 

51.0 

2.1 

33.0 

.9 

15 

47.5 

-1,8 

32,5 

-.1 

46.5 

-274 

31.5 

-  •  6 

16 . 

52.1 

3.2 

33,0 

,4 

51.5 

2.6 

32,0 

-.1 

Mfe  AN 

■  Sjjj., _ 

4  9 , 3 
_ 2_,  5  _ 

32.6 

2_i  6 

48,9 

2,2 

32.1 

2.4 

lift 

1X6 


NIGHT  SHADINGS 


SURVEY  NUMBER  16 


. .  .  WITHOUT  closure  with  CLOSURE 

JcDfcM Y  OVERLOOK  JEREMY  OVERLOOK 

PPG  I  T  I  ON _ _ _  _ 


number 

anglp 

OE  V , 

ANGLE 

DEV. 

angle 

DEV, 

ANGLE 

DEV. 

l 

49.5 

.6 

36,0 

4,8 

48,8 

.3 

37,3 

4,2 

2 

49,0 

.1 

34.5 

1.3 

49,0 

.5 

34.5 

1.4 

3 

47,5 

-1.4 

34,0 

.8 

46,5 

-2.0 

33.0 

-  ,  1 

5  3  To 

■  4;r 

J*,2 

f  & 

52.0 

3,5 

3b .  u 

4.9 

53.0 

4Tl 

3b .  0 

2.8 

53.0 

4,5 

36.U 

2.9 

6 

48 , 5 

-.4 

30 . 0 

-3,2 

47.6 

•  *  7 

29,3 

-3.8 

7 

49,0 

’".1 

29.5 

-3,7 

49.0 

.5 

29.5 

-3.6 

8 

46.5 

"2.4 

29,0 

-4,2 

46.5 

-2.0 

29,0 

•  4.1 

9 

47,5 

-1.4 

32.5 

-.7 

46.5 

*2. 0 

31  *  5 

-1,6 

10 

47,0 

-1.9 

31,0 

-2.2 

47-0 

*1.5 

31.0 

•  2,1 

11 

4  5.5 

-3,4 

31.5 

-1,7 

45,0 

-3.5 

31.0 

•  2.1 

12 

48.0 

-.9 

30 , 0 

-3.2 

48,0 

>»  *  5 

30.0 

•  3.1 

13 

50.5 

1.6 

35.5 

2,3 

49.5 

1.0 

34.5 

1.4 

14 

49,5 

.6 

37.0 

3,8 

49.5 

1.0 

37.0 

3.9 

15 

51.0 

2  t  1 

36,0 

2.8 

50.5 

2,0 

35.5 

2,4 

16 

4  7.0 

-1,9 

33,0 

- ,  2 

47,0 

*1 . 5 

33,0 

• » 1 

MEAN 

5 «  D . 

46.9 

33.2 
_ 2.*_£_ 

48,5 

33,1 

3_s_l . 

NIGHT-  READINGS 


SURVEY  NUMBER  17 


_ without  closure  with  closure 

J6«6my  OVERLOOK  JEREMY  GVtRLOUK 

POSI.T.mN _ _  .  . 


NUMBER 

angle 

OEV, 

ANGLE 

DEV, 

ANGLE 

DEV, 

angle 

Dfc  v 

1 

46.0 

-3.4 

33.5 

4,2 

46,0 

^3.4 

38.5 

4 . 6 

2 

53.0 

3,6 

39 , 0 

4.7 

52.  U 

2,6 

38.0 

4,1 

3 

52.5 

3.1 

33.0 

-1,3 

52.5 

3.1 

33,0 

-  .  9 

4 

52,5" 

3 , 1 

37.0 

2,7 

52.0 

2.6 

36,5 

2,6 

5 

46.5 

-2,9'“ 

3  7.0 

2,7 

46,5 

9  2 . 9 

37.0 

3,1 

6 

47.5 

-1,9 

36 . 0 

1,7 

4  7,0 

*2.4 

35.5 

1.6 

i  - 

51 , 5 

2 ,1 

34,0 

-.3 

51.5 

2.1 

34,0 

.1 

3 

46.5 

-2.9 

35,0 

.7 

45.5 

*3 . 9 

34.0 

.1 

9 

49,5 

.1 

32,5 

•“1.8 

49,5 

•  1 

32.5 

*1,4 

"to" 

45 . 0 

-4,4" 

30  f  5 

-3,8 

49>  4 

1  # 

29,5 

*4.4 

tl 

4  7,5 

-1.9 

31.5 

-2.8 

47,0 

"2,4 

31.0 

*2,9 

12 

52.5 

3,1 

33.5 

- » 8 

52.0 

2.6 

33,  U 

-.9 

13 

50.0 

.6 

32.5 

-1.8 

49,6 

,4 

32.3 

r  1 »  6 

14 

53,0 

3,6 

35,0 

.7 

53,0 

3.6 

35.  u 

1.1 

15 

46.0 

-3.4 

31.0 

-3,3 

45 , 0 

*4.4 

30, U 

-3.9 

1.6 

51,5 

2,1 

33.0 

-1.3 

51.5 

2\1 

33,  U 

-.9 

MEAN 

S-iJLi _ 

49,4 

_  2.*L 

34,3 

2 ,6 

49.4 

33,9 

2,7 
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M 10  HJ  P£A  DTIvj^S 


SURVEY  NUMUER  18 


WITHOUT  CLOSUKE  WITH  closure 


POSITION . 

JERfcHY 

OVERLOOK 

JEREMY 

OVERLOOK 

NijMgFR 

aNGLF 

DE-V . 

angle 

dev. 

ANGLE 

DEV. 

angle 

DEV. 

1 

49.0 

.  4 

37.0 

4 . 5 

49,0 

.  V 

31.0 

*  0 

Y~ . 

4  7,5 

"1.1 

32.5 

,0 

46,5 

"1,6 

31.5 

- » 1 

3 

49.0 

.4 

35.5 

3,0 

48,0 

*> » 1 

34.5 

2.9 

4 

4  9.5 

.  9 

32.5 

,0 

49,5 

1,4 

32.5 

.9 

5 

45.0 

"3*6 

33,0 

.5 

44.0 

"4 , 1 

32.0 

,4 

6 

50.5 

1.9 

36 , 0 

3.5 

50,5 

2.4 

36 .  U 

4.4 

7 

53.0 

4,4 

29,0 

-3,5 

53, u 

4.9 

29.0 

"2.6 

8 

5  0.0 

1.4' 

30.5 

-2,0 

49,0 

.9 

29.5 

*2.1 

9 

48.5 

• .  1 

31.5 

^  t »  0 

48,0 

- » 1 

31.0 

*,  6 

1  0 

45.0 

*•3,6 

29.5 

-3 , 0 

45,0 

"3,3 

29.5 

r  2 . 1 

11 

4  9 .  0~ 

.4 

30.5 

-2,0 

47.5 

«  .  6 

29. U 

t»2 , 6 

1.2 

47.5 

-1.1 

30.0 

-2,5 

47,5 

• .  6 

3  0.0 

*?l ,  o 

13 

47.5 

-1,1 

30.5 

-2,0 

46,5 

«1»6 

29,5 

*2 , 1 

14 

53. 0 

4,4 

35,0 

2,5 

52.0 

3.9 

34,0 

2.4 

l5 

45.5 

•  3,1 

34.0 

1.5 

45.5 

"2.6 

34,0 

2.4 

16 

48,4 

32,5 

.  0 

4#tV 

- r-0 

31.5 

-  ♦  1 

Mfc  A(V 

s,n,  . 

4  8  ,’  6 
_ 2_L4_ 

32,5 

-2,5 

48,1 

2.4 

31, -6 
2,2 

lie 

±xo 


_N_I_Gm_  READINGS 


.SURVEY  NUMBER  19 


WITHOUT  CLOSURE  WITH  CLOSURE 


POR  t  T  f  ON 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUM6ER 

angle  OEv « 

angle 

DEV. 

angle 

DE  V , 

angle 

DEV 

1 

4S. 5  ,3 

32.5 

2.9 

48,5 

.8 

32*5 

4.1 

2 

46.5  ,3 

26,5 

-3,1 

48,0 

.3 

26.0 

•  2.4 

3 

51.0  2.8 

29.6 

50.5 

2.8 

2  8*4 

•>U 

4 

45.0  *3.2 

30,0 

,4 

45 , 0 

»2 » 7 

30.0 

1.6 

5 

46.0  -2.2 

32 . 0 

2,4 

45,0 

•  2.7 

31,0 

2.6 

6 

50.0  1.8 

34,0 

4.4 

50,0 

2.3 

28,4 

» o 

7 

49,0  .8 

31,0 

1.4 

48,0 

.3 

30.0 

1.6 

6 

45.0  -3 , 2 

27,0 

-2,6 

45, 0 

-2.7 

27.0 

•  1.4 

9 

49,0  .8 

28.5 

-1,1 

48,0 

.3 

2  /  ♦  5 

-.9 

10 

46.5  -1.7 

26.5 

-3,1 

46.5 

-1.2 

26.5 

•  1.9 

11 

47.5  -.7 

26,0 

-3,6 

47,0 

-.7 

25,5 

•  2,9 

12 

46.5  .3 

28.5 

-1,1 

47,5 

-.2 

27.5 

- .  9 

13 

49,u  .8 

33,0 

3.4 

48,5 

.  6 

32*5 

4.1 

14 

46,0  -2,2 

* 

25.0 

-4.6 

46 . 0 

-1,7 

25.0 

•  3,4 

15 

51.5  3.3 

29,0 

- ,  6 

50,5 

2,6 

28,0 

-.4 

16 

49,5  1.3 

34.5 

4,9 

49,5 

1.8 

28,4 

.0 

Mf  AN 

S-uQa _ 

48 , 2 

_ 2_i_Q _ 

29.6 
-  -JaJ 

47,7 
_ 1  aJA_ 

20,4 

_ au.3 

NlflHT  READINGS 


S.UHVfcY  NUMBER  2n 


WITHOUT  CLOSURE  WITH  CLOSURE 


position 

JEREMY 

OVERLOOK 

JEREMY 

overlook 

number 

angle 

QEv. 

angle 

DEV, 

angle  DEv, 

angle 

DEV 

1 

47,5 

•1.2 

35,0 

1.2 

46,5  -2,0 

34,  U 

.4 

2 

50.5 

1 . 8 

34.0 

.2 

50,5  2.0 

34.0 

,4 

3 

52.0 

3.3 

37,5 

3.7 

51.0  2.5 

36.5 

3.0 

4  ’ 

4  6  •  5~ 

-272 

29,5 

-4,3 

46,0  "2,5 

29,  U 

r  4 , 6 

5 

46.5 

-2.2 

29,5 

-4,3 

46,5  "2,0 

29,5 

r  4  «  1 

6 

49.5 

,8' 

3,2 

49,0  .5 

36.5 

3.0 

7 

53.5 

4  .  ft  ~ 

35 . 5 

1.7 

53,0  4,5 

35  o  IJ 

l.i> 

8 

48, 0 

*  •  7 

3V.  0 

-2.8 

47,5  **1,0 

3  0.5 

"3.1 

9 

50.0 

1.3 

37.5 

3.7 

50,0  1.5 

37.5 

4,0 

TO 

47,5 

-1.2 

32.5 

*1  *  3 

47,5  *1.0 

32.5 

*1,1 

11  ’ 

48.5 

-.2 

35,0 

1,2 

40,5  .0 

35 . 0 

l.b 

12 

48,5 

- .  2 

33.5 

- .  3 

ir\ 

• 

o 

o 

34, U 

13 

48.0 

-.7 

32,5 

-1,3 

48,0  - • 5 

32.5 

*1,1 

46.0 

-2.7 

32.5 

-1,3 

45,8  "2,7 

32.3 

"1,3 

T  5 

49,5 

.8 

33,0 

- ,  8 

4  9,5  1.0 

33.0 

-.5> 

16 

47.5 

- 1 '.  2 

35.5 

1.7 

47,0  *1,5 

35.0 

l.t> 

mean 

S  .XL,.  . 

48, 7 

_ 2_*JL. 

33.8 

48,5 

_2*  0-  ... 

33*6 
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WIGHT  READINGS 


.SURVEY  NUMBER  21 


-  .Wi.T.HQU.1  ..CLOSURE  WITH  CLOSURE 


POSITION 

NIHbEH 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

anglr 

DEV, 

angle 

DEV, 

angle 

DEV, 

angle 

DEV 

1 

47,5’ 

- « 1 

35,5 

4,0 

47,5 

.3 

35,5 

4.4 

2 

48.5” 

.9" 

35,0 

3 , 5 

47,5 

,3 

34.  b 

2.9 

3 

46,5 

-1,1 

33,5 

2.0 

46,0 

«1,2 

33.0 

1.9 

4 

49,0  ’ 

1,4 

32,5 

1,0 

48.5 

1.3 

32.0 

.9 

5 

4  7  *ir 

-  ,  1 

31,5 

",  0 

47,5 

.3 

31.5 

.4 

6 

48.5 

,9 

31,5 

- ,  G 

48.0 

,  6 

31.0 

-.1 

7 

"49,5 

1.9 

28,5 

-3.0 

49,5 

2,3 

28.5 

-2,o 

8 

47,5 

•  » 1 

29.0 

-2.5 

46,5 

",  7 

28.  U 

*•3,1 

9 

46, U 

*1,6 

30.5 

-1,0 

46,0 

-1.2 

3  0.5 

— ,  6 

1  0 

43,5 

-4.1 

27,5 

-4.0 

42.5 

-4,7 

26.5 

-4,6 

11 

51,0 

3,4 

32,5 

1,0 

50,5 

3.3 

32.0 

,9 

12 

48,5 

.9 

32.0 

.5 

48,3 

1.1 

31.0 

.7 

13 

48,0 

,4 

3U.5 

-1.0 

47,5 

.3 

3  0 .  U 

•  1.1 

14 

49,0 

1.4 

32,0 

,5 

49,0 

1,8 

32.  U 

.  v 

15 

45,5 

-2.1 

30,0 

-1.5 

45,0 

-2,2 

29.5 

el .  6 

16 

45,5 

-2.1 

32.5 

1,0 

45,5 

-1,7 

32.5 

1.4 

MEAN 

s.n. 

47,6 
_ !•!_ 

31,5 

2,2 

47,2 

1,9 

31.1 

2.3 
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NIGHT  READINGS  -  SURVEY  NUMBER  22 

WITHOUT  CLOSURE  WITH  CLOSURE 


POSITION 

JEREMY 

overlook 

JEREMY 

OVERLOOK 

NUMBER 

ANGLE 

DEV. 

angle 

DEV, 

ANGLE 

DEV, 

angle 

DEV, 

- 

“4  6,0  ‘ 

* ,  6 

33.5 

2.3 

45.5 

-.7 

33,0 

2,3 

2 

47,3 

.9 

31.5 

.3 

47*5 

1.3 

31.5 

.8 

3 

46. 0 

«,  6 

31.5 

.3 

45 , 0 

■  1.2 

30,5 

-.2 

. .  4 

49,0 

“2.4 

31.0 

- ,  2 

48,5 

2.3 

30.5 

-.2 

5 

43,0 

•  1 , 6 

33,0 

1.8 

45,0 

-1.2 

33,0 

2,3 

6 

48,0 

1*4 

28.5 

-2*7 

47.0 

*  rJ 

27.5 

*3.2 

7 

.  4  3 ,5 

-3,1 

26,5 

•*4,7 

43.0 

-3,2 

26.0 

»4 , 7 

8 

46,5 

- » 1 

29.0 

-2,2 

46,0 

2 

28.5 

•  2,2 

9 

43.0 

-3,6 

27,0 

-4,2 

42.0 

*4,2 

26,0 

•  4,7 

-- 

4  6  To 

« » 6 

30,0 

-1,2 

46,0 

* ,  2 

30,0 

*.7 

11 

3  0*0 

3.4 

33,0 

1.8 

49,5 

3  •  3 

32,5 

1,8 

12 

46*5 

-*t 

33,5 

2.3 

46,5 

.3 

33.5 

2.8 

13 

47,5 

.9 

33,5 

2.3 

47,0 

.8 

33,0 

2,3 

14 

48,0 

*  r.4 

33,5 

2.3 

4/.0 

,8 

32,5 

1,8 

1.5 

46,0 

-  *  6 

32.5 

1.3 

46,0 

* ,  2 

32,5 

1.8 

16 

47,5 

*9 

31.5 

,3 

47,0 

.8 

31,0 

.3 

MEAN 

-S-i-D-i. 

46,6 
_ l_dL_ 

31,2 

Zl±_ 

46,2 

JL*j? 

30.7 
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NIGHT  READINGS 


SURVEY  NUMBER  23 


WITHOUT  CLOSURE  WITH  CLOSURE 


POSITION 

JEREMY 

OVERLOOK 

JEREMY 

OVcRLOUK 

number 

ANGLE 

DEV, 

ANGLE 

DEV. 

ANGLE 

DEV, 

angle 

DEv 

i 

47.5 

,7 

32,5 

1,0 

47.5 

1.1 

32.5 

1.4 

2 

47,5 

.7 

32,5 

1,0 

47,0 

.6 

32,0 

.9 

3 

45 , 5 

-1*3 

34.0 

2.5 

45,  U 

*1,4 

33.5 

2.4 

4 

47.0 

,2 

33.5 

2,0 

4  7 .  u 

.6 

33.5 

2.4 

5 

45.5 

-1,3 

31,5 

0 

45.0 

-1,4 

31.  U 

- « 1 

6 

48,0 

1.2 

32,0 

.5 

48,  U 

1.6 

32.0 

.9 

7 

48,0 

1  •  ? 

30.5 

-1.0 

47.5 

1.1 

30.0 

-1.1 

6 

49.0 

2.2 

35.5 

4,0 

48.0 

1.6 

34,5 

3.4 

9 

46,5 

- ,  3 

31,5 

-.0 

46,5 

.1 

31.5 

.4 

10 

44,5 

-2,3 

27,0 

-4,5 

44.0 

-2.4 

26,5 

-4,6 

11 

44,0 

-2,8 

29,0 

-2.5 

43.0 

-3.4 

28,0 

-3.1 

12 

47,5 

,7 

28.5 

-3,0 

47.0 

.6 

28.  u 

-3.1 

13 

46.0 

• ,  8 

30,0 

-1,5 

46,0 

-.4 

30,0 

-1.1 

1^ 

*4  775 

.7 

31.0 

-.5 

47,0 

.6 

3  0.5 

—  ,  6 

15 

47,5 

,7 

33*0 

1.5 

46,5 

.1 

32,  u 

.9 

16 

47,0 

.2 

32,5 

1,0 

47,0 

.6 

32.5 

1.4 

MEAN 
.SLiJL. _ 

46,8 
_ 1.4, 

31.5 

_ 2jl2.. 

46,4 

31.1 

...  2t2 
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_ -.SURVEY  NUMBER  24  ..  ..  .  .. 

_ _ WITHOUT  CLOSURE  WITH  CLOSURE 

JEREMY  OVERLOOK  JEREMY  OVERLOOK 

—PpSi-Iim _  __  _  _ 


number 

anGlE 

OEV, 

ANGLE 

DEV, 

ANGLE 

DEV, 

ANGLE 

DEV, 

----- 

4  4^  0 

*>3.2 

32.5 

1.1 

44,0 

*2,4 

32.5 

1.5 

2  ~~ 

'  49.'!? 

2.3 

35,0 

3,6 

49.0 

2.6 

34,5 

3.5 

3 

4-7,2 

27.5 

-3.9 

41,5 

*4,9 

27.5 

*3.5 

4 

46,0 

.8 

34,0 

2,6 

47,5 

1.1 

33,5 

2.5 

. 5 . 

"4  6".  5 

*.,7 

32.0 

,6 

46.5 

.1 

32.0 

1.0 

6 

49,5 

2.3 

31,5 

,1 

49.0 

2.6 

31.0 

- ,  o 

7 

50.5 

3.3 

31,5 

.1 

50  -.  0 

3,6 

31.0 

",  0 

..  ^ 

“  4  6.5 

- ,  7 

30.5 

-.9 

46 , 5 

.1 

30,5 

*•  5 

V 

46.0 

•*1.2 

29.5 

"1,9 

45,0 

-1,4 

28, S 

*2.5 

--- 

43".  0 

"4,2 

28.0 

-3,4 

42,5 

"3,9 

27,5 

*3.5 

"  "'ll . 

45.1 

-2,2 

30,0 

-1,4 

44,0 

*2,4 

29.0 

"2,0 

'  12 

48.5 

1.3 

31,5 

,1 

40,0 

1 «  6 

31,0 

-.0 

13 

48.0 

".8" 

32.0 

,6 

47.5 

1.1 

31,5 

.5 

14 

48,0 

.8 

32,0 

,6 

48,0 

1.6 

32.0 

l.u 

IS 

45,5 

*1.7 

33,0 

1,6 

45.0 

"1,4 

32,5 

1.5 

16 

49,5 

2.3 

32,5 

1.1 

49,0 

2,6 

32.0 

1.0 

MEAN 

__.SjlD.x_. 

4  7.2 

_ 2xl_ 

31,4 

_ 2±JL 

46.4 
_ 2  iS 

31.0 

2*0 
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NIGHT  READINGS 


SUfiYHY  NUMBER  25 


-P.0.S1  JUillsL 


_ >llihqul  closure 

JEREMY  OVERLOOK 


WITH 

JEREMY 


CLOSURE 

OVERLOOK 


NUMBER 

angle 

DEV « 

AnG|_E 

DEV, 

angle 

DEV, 

ANGLE 

cev, 

1 

45,0 

-3,0 

36,5 

3,6 

44,0 

"3,5 

35,5 

3,1 

2 

49,0 

1.0 

34,5 

1,6 

48.5 

1,0 

34,0 

1,6 

3 

47,0 

-1.0 

32,0 

- ,  9 

47,0 

- ,  5 

32.0 

-.4 

4 

49.0 

1,0 

34.0 

1,1 

48,5 

1.0 

33,5 

1.1 

5 

44 , 5 

■3,5 

33.5 

.6 

44,5 

*3 , 0 

33,5 

1.1 

6 

48,5 

.5 

31,5 

-1,4 

48.0 

.5 

31,0 

"1,4 

7 

48.5 

.5 

30,5 

-2 ,4 

48,0 

30,0 

"2,4 

B 

47.0 

-1,0 

29.0 

-3,9 

46,5 

"1,0 

28,5 

"3.9 

9 

48,0 

,0 

32.5 

- ,  4 

48,0 

.5 

32.5 

,1 

10 

~46.0 

-2,0 

34,0 

1.1 

46.0 

"1,5 

34,0 

1.6 

11 

47.5 

v,5 

32,5 

“ ,  4 

47.0 

* « 5 

32.0 

- 1  4 

12 

49,5 

1.5 

29,5 

■3,4 

48,5 

1.0 

28.5 

"3,9 

13 

49.5 

1,5 

34,0 

1.1 

48,5 

1.0 

33.0 

.6 

14 

5(J  ,5 

2.5 

34,0 

1.1 

50,0 

2.5 

33.5 

1.1 

IS 

46,5 

-1,5 

33,0 

,1 

46.0 

"1 , 5 

32.5 

.1 

16 

51,5 

3,5 

35,0 

2,1 

51,5 

4,0 

35,0 

2,6 

MEAN 

_Saib _ 

48,0 

-1.9 

32,9 
_  2t0 

47,5 
.  1,9 

32.4 

2,1 
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NIGHT  READINGS _ -__.Siifi.Y-EY  NUMBER  26 

_ _w I T H QU T_ C L 0 S U R E  WITH  CLOSURE 

JEREMY  OVERLOOK  JEREMY  OVERLOOK 


-£J35XLH2il 


NUMBER 

angle 

DEV. 

angle 

DEV, 

angle 

DEV  . 

ANCLE 

DtV 

1 

. . 47. 5~ 

♦  9 

28.0 

-3,3 

47,5 

1.3 

26.0 

"2.6 

2 

4  7 . 0 

.4 

34,0 

2.7 

46,5 

.3 

33.5 

2.9 

3 

43.5 

-3  ♦ 1 

33.0 

1.7 

43.5 

-2.7 

33 » u 

2.4 

4  6  »^> 

*»  •  1 

32,0 

t? 

46,0 

- » 2 

31.5 

,9 

5 

------ 

-3,1 

33,5 

2,2 

42,5 

*3,7 

32.5 

1.9 

6 

46,5 

1.9 

26,5 

-4,8 

48.0 

1.6 

26,0 

*4.6 

T  “  ‘ 

5  0.5* 

3.9 

30,0 

-1.3 

50,5 

4.3 

30 »  U 

-  *  0 

8 

“flTF 

1,4 

32.0 

,7 

47,5 

1.3 

31.5 

.9 

9 

42,0 

-4,6 

-■t4- 

42. U 

-4,2 

2o,U 

*4.6 

*10  *"*"' 

42,5 

-4.1 

29,0 

-2,3 

41,5 

-4.7 

28.0 

-2.6 

11 

47*76"" 

.4 

29,0 

'-2 , 3 

47.0 

.8 

29.  u 

"  1 » 6 

12 

46 , 5 

- » 1 

2  7.0 

4 , 3 

4  6  f  0 

- ,  2 

26,5 

"4,1 

"*~13 

4675 

1.9 

34,5 

3,2 

48,5 

2.3 

34,  ? 

3.9 

~1  A 

49 , 0 

2.4 

34,5 

3,2 

48,3 

2.1 

33,8 

3.2 

15 

45,5 

-1.1 

33,5 

2,2 

45,5 

-.7 

33.5 

2,9 

16 

4  776" 

~2~" 

33,5 

2,2 

48,5 

2.3 

33.0 

2.4 

MEAN 

. *4  6.6  * 

■*  " 

31,3 

46,2 

30 , 0 

_S.JLi _ 

_ iLi_5_ 

__.li uL. 

_ 2.t.4?. . 

3  ?  0 
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NIGHT  READINGS  SURVEY  NUMBER  2? 

_ _ Jail TH &UX...C L 0 S U H E  WITH  CLOSURE 


POSITION 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

INGLE 

DEV. 

angle 

DEV, 

ANGLE  DEV, 

ANGLE 

DEV 

1 

’  4  b ,  5 

,1 

35,5 

2,3 

48,5  .4 

35,5 

2,6 

2 

“4775  " 

•  o  9 

32,0 

-1.2 

47,0  -1,1 

31.5 

*1.4 

3 

49,5 

1.1' 

33,0 

-.2 

49,0  .9 

32.5 

* ,  4 

4 

50 »  0 

1,6 

35,0 

1.8 

50.0  1,9 

35,0 

2.1 

5 

45 , 5 

-2. 9 

32,0 

-1,2 

44  a  5  *3.6 

31.0 

*1.9 

<5 

51,0 

2.6 

33,0 

- ,  2 

51,0  2.9 

33,0 

.1 

7 

53,0 

4.6 

35.0 

1.8 

53,0  4.9 

35.0 

2.1 

8 

~ 46 , 0  " 

-2,4 

31,5 

-1 , 7 

45,5  —2,6 

31.0 

*1.9 

9 

46,5 

-1,9 

32,5 

-.7 

46,5  *1.6 

32,5 

-  ,  4 

to 

"~4  4*,  6 

-4,4 

32,5 

-.7 

43.5  *4,6 

32.0 

-  ,  9 

11 

~50.¥" 

1 . 6 

32.5 

- ,  7 

49,5  1,4 

32.  U 

-  ,  9 

12 

47,0 

*1,4 

32,0 

-1.2 

47,0  -1.1 

32.  U 

-  ,  9 

1.3 

49,0 

.6 

35.5 

2,3 

48,0  * , 1 

34,5 

1.6 

-  - 

’  51  Vo 

2,6 

33,0 

-.2 

51.0  2,9 

33,0 

t  1 

1.5 

46 , 5 

-1.9 

33,5 

,3 

46,0  *2,1 

33,0 

',1 

1.6 

49.5 

1.1 

33,0 

- .  2 

49,5  1.4 

33.0 

.1 

ME  AN 

s.o. 

48,4 

2.4 

33,2 
„  1*3_ 

48.1 

32.9 

1  r  4 
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to  I  6  H  T  HEADINGS  -  .SURVEY  NUMBER  28 


WITHOUT  CLOSURE  WITH  closure 


POSITION 

JEREMY 

OVERLOOK 

JEREMY 

overlook 

NUMBER 

angle 

DEV, 

angle 

DEV, 

angle 

DEV, 

angle 

DEV, 

1 

46,5 

-2.4 

35,5 

3.1 

46,5 

•9  2 » 1 

35.5 

3,4 

2 

47,5 

-1.4 

3^,0 

.6 

47,0 

-1,6 

32,5 

.4 

3 

47,5 

-1.4 

33,5 

1.1 

47,0 

n  1  *  6 

33,0 

'.9 

4 

50 .5 

1.6 

35,0 

2,6 

50,5 

1.9 

35,0 

2.9 

5 

46,5 

-2.4 

32,5 

.1 

46,0 

"2.6 

32,0 

"4  1 

6 

53,0 

4,1 

32,0 

4 

53.0 

4.4 

32.0 

"  .  1 

7 

51,0 

'T.T'" 

3  i ,  o 

-1  *  4 

50,5 

1.9 

30.5 

•  1*6 

a 

49 » 0~ 

’.T~ 

32,5 

•  1 

49,0 

.4 

32,5 

.4 

9 

47,5 

-1,4 

29,0 

*3,4 

4  7,0 

•  1,6 

26,5 

•  3.6 

10 

46',  0 

-2.9 

31 , 0 

-1.4 

46 , 0 

•  2,6 

31,0 

•  1,1 

ii 

50,0 

1.1 

30,0 

-2,4 

50.0 

1.4 

30,0 

•  2,1 

12 

46,5 

-.4 

30,5 

-1.9 

48,0 

• ,  6 

30,0 

•  2,1 

"  ”13“ 

‘5  O',  o  ’ 

I  ,T 

32,0 

'  - ,  4  ~ 

50,0 

1.4  ‘ 

32.0 

",  1 

1*4 

46 , 5 

-2,4 

3 1 , 0 

'*1,4 

46,0 

r»2 , 6 

30,5 

*i,6 

15 

51,0 

2.1 

34,0 

1.6 

50,0 

1.4 

33,0 

.9 

5  6 

51,0 

2,1 

36,0 

3,6 

50,5 

1.9 

35 , 5 

3.4 

MEAN 

_.S  ».D  t _ 

48,9 
2,1 _ 

32,4 

46,6 

_ ZjLL.. 

32,1 

2.0 
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N | IjWT  READINGS 


SURVEY  NUMBER  29 


WITHOUT  CLOSURE  WITH  CLOSURE 


POSITION- 

JEREmY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

angle 

DEV, 

angle 

DEV. 

angle 

DEV. 

angle 

DEV, 

1 

48,5 

-.2 

37.0 

4,4 

48,5 

.  1 

37.0 

4.7 

2 

50.  0~ 

'  1,3 

33.0 

.4 

49,5 

1.1 

32.5 

.2 

3 

46,0 

-2,8 

34,0 

1,4 

45 ,  U 

•.3,4 

33.  U 

.7 

4 

49,5 

.  7 

34,0 

1.4 

49.5 

1.1 

34 , 0 

1.7 

5 

49 , 0 

.2 

35.0 

2,4 

48,5 

.1 

34.5 

2.2 

6 

50,0 

1.3 

33.0 

.4 

49,0 

.6 

32.0 

«? ,  3 

7 

50,0 

1.3 

31,5 

-1.1 

49,5 

1.1 

31.0 

rl ,  3 

0  “ 

49, 0 

•  2 

31,0 

-1,6 

48,5 

.1 

30.5 

*1  ,  6 

9 

49,5 

,7 

31,5 

"1.1 

49,5 

1.1 

31.5 

*  ,  8 

10 

45,0 

-3,8 

31.5 

-1,1 

44.0 

•  4.4 

30.5 

*1.0 

11 

49,0 

,2 

31,5 

-1.1 

49.0 

.6 

31,5 

*  «  8 

12 

49,5 

.7 

31,5 

•»1.1 

49.0 

.6 

31,0 

r  1 , 3 

13 

47,0 

-1,8 

33*0 

.4 

46,0 

-.4 

34. U 

1.7 

14 

5  0,5 

1,8 

30,0 

-2.6 

50,0 

1.6 

29,5 

*2,8 

35 

46.0 

-2.8 

32,0 

-  ♦  6 

46,0 

<*2.4 

32,0 

• ,  3 

1.6 

51.5* 

2,8 

32.5 

- ,  1 

51.0 

2.6 

32,0 

*.3 

MEAN 

S«n} _ 

48 . 8 
,„1.3 

32,6 

1,7 

48,4 
.  1.9 

32,3 

1,9 
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NIGHT  READINGS 


SJRVfcY  NUMBER  30 


WITHOUT  CLOSURE  WITH  CLOSURE 


-PQS1.T  1  QN_. 
NllMBFR 

JfePEMY 

a’nglf~de\77~ 

OVERLOOK 

angle  DEV » 

JEREMY 

ANGLE  DEV, 

OVERLOOK 

angle  devT 

1 

47,5 

-.8 

33.5 

.7 

47.5 

",  8 

33.5 

1,0 

5  0 ,5 

? .  2 

36.0 

3,2 

50,0 

1.7 

35.5 

3.0 

3 

5  u  *  5 

c  <9 

35.0 

2.2 

50,5 

2.2 

35,0 

2.5 

4 

50,0 

1,7 

34,0 

1,2 

49,5 

1.2 

33,5 

1.0 

5 

44,5 

-3,8 

36.0 

3,2 

43.5 

"4,8 

35,0 

2.5 

6 

51.5 

3.2 

31,0 

-1,8 

51.5 

3.2 

31,0 

•  1.5 

7 

5  0,5” 

“2.2 

33,5 

.7 

50.5 

2.2 

33.5 

1.0 

6 

47.0 

•1.3 

31.5 

-1.3 

46,5 

"1.8 

31,0 

•  1.5 

9 

50,0 

1.7 

33,5 

.7 

49,5 

1.2 

3  3  *  U 

t  9 

'“to 

44,0 

-4,3 

32,0 

",  8 

A  a  _  3 

r  ,  Ll 

31.0 

•  1.5 

U 

49.0 

.7 

31.0 

-1.8 

49,0 

,7 

31.0 

»1.5 

1.2 

49,5 

1*2 

30.0 

"2.8 

49,0 

.7 

29.5 

•  3.0 

13 

45,0 

-3,3 

32,0 

- ,  8 

45.0 

"3.3 

32*0 

-.5 

14 

4/,  5 

‘  -T»”’ 

"32.0 

'-,8 

47,0 

•  1*3 

31.5 

•  1.0 

15 

47.5 

• ,  8 

31.5 

-1,3 

47,5 

* .  8 

31.5 

"l.o 

1  6 

49,0 

.7 

33,0 

,2 

48,5 

.2 

32.5 

.0 

MEAN 

S.JLi _ 

48,3 

2.3 

32.8 
_ L «JL 

48,3 

2..JL 

32.5 

1,7 
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NIGHT  readings 


SURVEY  NUMBFR  3? 


WITHOUT  closure  with  CLOSURE 


POSITION 

JERfcMY 

OVERLOOK 

JEREMY 

overlook 

NUMBER 

ANGLE 

0£v. 

angle 

DEV, 

anglf 

DEv , 

angle 

DEV 

1 ' 

48 , 0 

- ,  8 

38.  u 

3,8 

48,0 

- «  5 

38,0 

4,2 

2 

51,0 

2. 2 

35.5 

1.3 

50.5 

2.n 

35  *  U 

1.2 

3 

48.0 

-.8 

35,5 

1,3 

47,5 

*1.0 

35 ,  u 

1.2 

4 

151.5 

2.7 

36,5 

2,3 

51.5 

3.0 

36,5 

2 ,/ 

5 

47,5 

“1.3 

34.5 

.3 

47,0 

*1,5 

34,0 

.2 

6 

49,5 

,7 

34,5 

.3 

49.5 

1.0 

34,5 

*  7 

7 

51.0 

2,2 

32.0 

*2.2 

51.0 

2.5 

32,0 

-1.0 

8 

47.5 

*1.3 

32.5 

"1.7 

47.0 

"1,5 

32 »  0 

*1,0 

9 

48,0 

-.8 

32.0 

-2.2 

48.0 

-.5 

32.0 

*1,0 

10 

44,5 

*4,3 

31,0 

-3.2 

44,0 

"4 , 5 

30.5 

*3,3 

11 

48.0 

",  8 

31,5 

-2.7 

47,5 

-1.0 

31,0 

*2.0 

12 

52.0 

3,2 

30.0 

-4,2 

52.0 

3.5 

30,0 

*3.0 

13 

48,0 

«  « 8 

36, 0 

1.8 

47.0 

-1.5 

35,  U 

1.2 

14 

51,0 

2,2 

36,5 

2.3 

50.5 

2.0 

36,0 

2,2 

15 

48,0 

" ,  8 

36.5 

2.3 

48,0 

-.5 

30,5 

2.7 

16 

47,5 

"1,3 

34,0 

- ,  2 

47. U 

-1.6 

33,5 

"  ♦  3 

MEAN 

s.ru 

48,8 

2,0 

34.2 

2.4 

48 , 5 
2*1 

33.0 

2.4 
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NlfiHT  READINGS  SURVEY  NUMBER  3? 

WITHOUT  CLOSURE  WITH  CLOSURE 


POSIT  I  DM 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

angle 

DEV, 

angle 

DEV, 

angle 

DEV, 

ANGLE 

DEV 

1 

4  6  *  0 

*•3.4 

38,0 

3,1 

45.8 

«3.3 

3  7,8 

3.2 

2 

51.5 

2,1 

3b, 5 

1.6 

51,5 

2,4 

36,5 

1.9 

3" 

49,5 

f  1 

36.5 

1.6 

48,5 

*  » 6 

35.5 

♦  9 

4 

49,  U 

-  »  4 

35.5 

.6 

49,0 

* » 1 

35.5 

,9 

5 

50.0 

,6 

36,0 

1,1 

49,5 

.4 

35,5 

,9 

6 

51, 5 

2.1 

36 .  u 

1.1 

51,5 

2.4 

36 ,  u 

1.4 

7 

54,0 

4,6 

34.5 

- » 4 

54,0 

4.9 

34,5 

-  9  1 

e 

49,5 

•  1 

34.5 

- » 4 

49,5 

.4 

34,5 

-  ,  1 

9 

47.0 

-2,4 

32.5 

-2,4 

46,5 

-2.6 

32.0 

-2 . 6 

10 

45,0 

-4.4 

32.5 

-2,4 

44,5 

*4 » ft 

32,0 

-2,6 

u 

46,5 

-  ♦  9 

33,5 

-1.4 

48,5 

- .  6 

33.5 

-1.1 

12 

50,0 

,6 

<3-4  »•* 

49.5 

.4 

34r* 

13 

48.5 

-  ,  9 

34.0 

-.9 

48,0 

-1.1 

33.5 

-1.1 

14 

50.0 

•  6 

35,0 

.1 

49.5 

.4 

34.5 

-  ,  1 

15 

48.0 

-1.4 

34,0 

-.9 

48,0 

-1.1 

34,0 

-  .  6 

16 

52,5 

3.1 

34.0 

- ,  9 

52.5 

3  s  4 

34,0 

-  » 6 

MEAN 

~S-<-D.j - 

49,4 
—  2-t..3-_. 

34,9 

1.5 

49,1 

34,6 

1*5 
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NIGHT  READINGS _ r. _ SURVEY  NUMBER  33 

_ ULthnUT  CLOSURE  WITH  CLOSURh 


PiJSI.T4.ON _ 

J6»EMY 

UVbRLOOK 

JEREMY 

OVERLOOK 

MUM8EP 

a  N  G  L  F 

DEV, 

ANGLE 

DEV. 

angle 

DEV, 

angle  dev, 

1 

52* S’ 

2  ♦  6 

38.5 

4,5 

52.5 

2.9 

38.5  4,8 

2 

51*0 

1.1 

34,5 

.5 

50.5 

.9 

34.0  ,2 

3 

49*  0 

-.9 

33 . 0 

-1.0 

49,0 

• » 6 

33,0  - » 7 

A 

51.0  “ 

~r.  r 

36.5 

2.5 

50,5 

.9 

36,0  2.3 

5 

48.5 

-lV-4  ~ 

'36.5 

2.5 

48,5 

•  1.1 

36,5  2.8 

6 

52.5 

2.6 

35.0 

1.0 

52,0 

2.4 

34,5  ,7 

7 

52*0 

2.1  ” 

"35.5 

1.5 

51,5 

1.9 

35.0  1.3 

8 

48”.  Q  ' 

-T.V 

31,5 

-2.5 

48.  U 

-1.6 

31.5  -2.3 

9 

50,5 

.6 

32.5 

-1.5 

50,5 

.9 

32,5  -1,3 

10 

46.0 

-3.9 

32,0 

▼  2,0 

46,5 

-3.1 

32,5  *1,3 

11 

50,0 

.1 

31.5 

-2,5 

49,5 

- ,  1 

31.0  -2,8 

12 

52,0 

2,1 

33,0 

-1,0 

51.0 

1.4 

32.0  -1,8 

13' 

47,0 

-2.9" 

33,5 

-.5 

47,0 

■*2-/0 

33,5  - ,  2 

"l4 

48  ,'5 

-1.4" 

31,5 

-2.5 

48,0 

-1,6 

31.0  -2.8 

15 

48;  0 

•1.9 

34,5 

,5 

48,0 

-1,6 

34,5  ,7 

1.6 

51,5 

1,6 

34,5 

.5 

51,0 

1.4 

34, U  .2 

MEAN 

S.D. 

49,9 

2,1 

34.0 

2.1 

49,6 

_ 1.8 

33,8 

2.1 
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N1QHT  READINGS  - _ SURVEY  NUMBER  34 


w i thou  7 

CLOSURE 

WITH 

CLOSURE 

position 

JEREMY 

OVERLOOK 

JEREMY 

overlook 

NUMBER 

ANGLE 

DEV. 

ANGLE 

DEV, 

angle 

DEV, 

angle 

DEV, 

1 

52*5 

2.9 

39.0 

4.6 

52,5 

2.9 

39,0 

4.6 

2 

52.0 

2.4 

34,5 

.1 

52,0 

2.4 

34,5 

.1 

3 

50.5 

.  9 

34.0 

*  *  4 

50.3 

.7 

33.8 

*  ,  6 

4 

52.0 

2.4 

36 . 0 

1,6 

51.8 

2.2 

35,8 

1,4 

5 

50.0 

.4 

38,5 

4,1 

49.8 

.2 

38,3 

3.9 

6 

50.0 

.4 

36,0 

1.6 

49,8 

.2 

35,8 

1.4 

7 

50.0 

.4 

36,5 

2.1 

50 . 0 

.4 

36,5 

2.1 

8 

46,5 

"3 « 1 

30.5 

-3,9 

46.5 

*3.1 

30,5 

*3,9 

9 

45,0 

»4.6 

30.0 

-4,4 

46,0 

*3,6 

31,0 

*3,4 

10 

47,5 

-2.1 

33.5 

- ,  9 

47,5 

*2,1 

33.5 

"  •  9 

11 

49.0 

• .  6 

30.5 

-3,9 

49,3 

- » 3 

30.8 

*3.6 

12 

50.5 

,9 

34,o 

”  ,  4 

50,3 

.7 

33,8 

- ,  6 

33 

48,0 

-1.6 

32.0 

-2.4 

48.0 

-1*6 

32,0 

-2.4 

14 

50.5  ' 

",  9 

35.5 

1.1 

50*0 

t  ^ 

35.  U 

.6 

15 

49.0 

•  t  6 

34 , 0 

-.4 

49,0 

-  ,  6 

34.0 

* ,  4 

16 

51.0 

1,4 

35,5 

1.1 

51.0 

1.4 

35,5 

1.1 

mean 

s.n. 

49,6 

2,1 

34,4 

2,7 

49,6 

1.9 

34,4 

2,5 
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N I GH.T_.P£A'DJ NGS  ,  -  .  SURVfcY  NUMBER  35 


. _  WITHOUT  CLOSURE  WITH  CLOSURE: 

JEREMY  OVERLOOK  JEREMY  OVERLOOK 

..eQS.l.TJ  ON _ _ 


NUMBER 

angle 

OEv . 

angle 

nev. 

ANGlE  HE V , 

angle 

UEV, 

1 

47  #  5 

•1.3 

36.5 

3,2 

47.5  *1.1 

36.5 

3.3 

2 

50,5 

1.8 

34,0 

,7 

50  .  i)  1,4 

33.5 

.3 

6 

49.15 

,7 

33.0 

-.3 

49,5  .9 

33.0 

-  *  2 

4 

48.0 

",  7 

33,0 

-.3 

47,5  -1.1 

32.5 

- .  7 

5 

45.0 

*3,8 

32.0 

-1.3 

45,0  -3,6 

32.0 

-1.2 

6 

48.5 

•  *  2 

31.5 

-1.8 

47,5  -1.1 

30.5 

-2.7 

7 

52. C 

3.3 

33,0 

-.3 

51.5  2.9 

32.5 

- ,  7 

8 

47,5 

-1.3 

33 . 0 

- ,  3 

47.5  -1,1 

33.0 

-.2 

9 

47.5 

*1,3 

31.0 

"2,3 

47,5  -1.1 

31.0 

-2,2 

"  TtT 

~  47  ',5 

-1,3 

30.5 

-2,8 

47.0  -1.6 

30. U 

-3.2 

11 

49.0 

♦  2 

33,0 

-.3 

49,0  .4 

33.  U 

-.2 

1.2 

51.0 

2.3 

31.5 

-1.8 

51,0  2,4 

31,5 

-1.7 

13 

50.5 

1,8 

34.0 

.7 

51.0  2.4 

34.5 

1.3 

14 

50,0 

1.3 

37.5 

4,2 

50.0  1.4 

37,5 

4,3 

15 

47,5 

*1.3 

35.5 

2.2 

47.5  -1,1 

35,5 

2.3 

16 

48,5 

- » 2 

34.5 

1.2 

48.5  -.1 

34,5 

1.3 

M£AN 

s » 0  • 

46,8 
_ LdL 

33,3 

1.9 

48,6’’ 

.1*8 

33,2 

;:.l 
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might  pipings 


SURVEY  DUMBER  36 


WITHOUT  closure  with  closure 


POSITION 

JERfcMY 

OVERLOOK 

JEREMY 

overlook 

NUMBER 

ancle 

UEV, 

ANGLE 

DEV. 

angle 

DEv, 

ANGLE 

DEV 

1 

46,5 

"2,6 

35,0 

.1 

46  ♦  5 

-2.4 

35.0 

9  6 

2 

49,5 

.4" 

34.5 

-.4 

49,3 

.4 

34.3 

- .  1 

i 

51,0 

1.9 

31.5 

-3,4 

51.3 

2.4 

31.8 

-2.6 

A 

52.5 

3.4 

33.0 

-1.9 

51. b 

2.9 

32.3 

-2*1 

5 

50.5 

1.4 

39,0 

4.1 

50,5 

1.6 

39,0 

4.6 

6 

49.0 

- » 1 

36.0 

1.1 

48.3 

- ,  6 

35.3 

.9 

51  Vi?' 

2^4 

39.0 

4.1 

51,3 

2,4 

38,6 

4,4 

8 

49.0 

-.1 

32,0 

-2.9 

48,5 

-  ,  4 

31,5 

-2.9 

9 

46.0 

-3,1 

14^-9- 

46,0 

-2.9 

29,5 

-4.9 

10 

46,0 

-1.1 

35.0 

,1 

47,8 

-1.1 

34,o 

.4 

11 . . 

46,5" 

-2,6 

34,5 

-.4 

46,8 

-2.1 

34,8 

.4 

12 

52.0 

2,9 

36.5 

1.6 

51.8 

2.9 

36,3 

1.9 

1  3 

48.0 

-1,1 

35,5 

.6 

48,0 

*.y 

35.5 

1,1 

1  A 

51,5 

2.4 

35,0 

,1 

51  s  0 

2.1 

34,5 

,1 

15 

49,5 

.4 

33,5 

-1.4 

49,0 

t  1 

33.  U 

«*1 »  4 

16 

O 

* 

s\ 

XT 

-4.1 

34,0 

-.9 

45,0 

-3,9 

34,0 

-  ,  4 

MEAN 

_ SuLilt _ 

49,1 

2.3 

34,9 

48.9 

_ 

34.4 

-  US. 

NliGHT  READINGS  _ SURV GY  NUMBER  47 

_ ylThLQU.r  CLOSURE  with  CLQSURt 


POS  t T  TON 

JEREMY 

OVERLOOK 

*  JEREMY 

OVERLOOK 

NUMBER 

anglf 

DEV  • 

angle 

DEV. 

angle  dev, 

angle 

DEV 

..  -----  - 

'  50.5 

1.4 

37.5 

2.8 

50.5  1.6 

37.5 

2,9 

2 

"“49,5“ 

*  ^ 

34,5 

-  i  2 

49,0  .1 

34.0 

-  ,  6 

3 

51.5 

2.4 

32.5 

-2.3 

■”5l  ,~5  “  2 ;  6 

42.5 

**2 » 1 

4 

52.5 

4.  4 

39.0 

4,3 

52.5  3,6 

39,0 

4.4 

"  50  .1  ~ 

.9 

39.0 

4,3 

49,3 

36.4 

3.  / 

6 

4Q , 5  - »  6 

34,5 

-.2 

48,3  *.6 

34,4 

-  .  V* 

7 

50.5  1.4 

37.5 

2,8 

50,5  1,6 

37,5 

2,9 

8 

45.0  -4.1 

33.0 

-1 . 8 

44.5  -4,4 

32.5 

r  2  *  1 

9 

46.5  -2.6 

30,5 

-4,3 

46.5  -2,4 

30.5 

r  4 , 1 

10 

46,5  -2.6 

34,0 

-.7 

46,6  -2,1 

34.3 

-.3 

11 

46.5  - « 6 

30. 5 

-4,3 

4  8,5  - ,  4 

30.5 

-4 , 1 

12 

50,0  .9 

34,5 

- ,  2 

49,8  .9 

34,4 

- .  4 

14 

47.5  -1,6 

30.5 

"4,3 

47,3  -1.6 

30,4 

-4,4 

1 4 

50.5  1,4 

37,0 

2,3 

50,0  1.1 

36,5 

1.9 

15 

48,5  — » 6 

34,5 

- ,  2 

4  7.8  *l“.  1 

34,6 

» ,  b 

16 

50.0  .9 

3  7,0 

2,3 

5u .  4  1,4 

37.4 

2.7 

mean 

49.1 

34,6 

48,9 

34,6 

S.D. 

2.0 

2.9 

2,0 

2.9 
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MIGHT  READINGS  -  SURVEY  NUMBER  38 

.  ..  _  WITHOUT  CLOSURE  with  closure 


_.PQSILIOiL_ 

JEREMY 

OVERLOOK 

JEREMY 

OVfcRLOGK 

Number 

angle 

06  V . 

angle 

DEV. 

angle 

DEV, 

angle 

DEV, 

'  1 

48,  (T 

.  7 

37,0 

3.1 

47.6 

.  7 

36 .  b 

3,1 

2 

46  ♦  0 

•1*3 

34.5 

.6 

45 . 8 

- 1 » 3 

34.3 

.6 

3 

46,5 

*  »  fl 

35.0 

1.1 

45,6 

-1.3 

34,3 

.6 

4 

47.5 

.2 

34.0 

.1 

47,3 

.2 

33,6 

.1 

5 

47.5 

•  2 

33.0 

- .  9 

47,3 

*  2 

32, b 

-.9 

6 

43.0 

-4.3 

30,  U 

-3.9 

42.6 

-4,3 

29,  b 

-3.9 

7" 

4  6.5 

1.2 

36,5 

2.6 

48,5 

1.4 

36,5 

2.8 

8 

48,0 

,7 

33.5 

-.4 

47,5 

.4 

33 .  U 

- ,  7 

9 

44.0 

-3,3 

32.5 

-1 » 4 

44,3 

-2.8 

32.6 

-  » 9 

to 

4  9  Vo 

1.7 

35.5 

1.6 

48.8 

1.7 

35,3 

1,6 

"ll 

46,5 

1.2 

33.5 

-.4 

49,0 

1.9 

34,0 

» 3 

12 

47,5 

.2 

33,5 

-.4 

47,8 

.7 

33,  b 

.1 

"  13 

48,0 

.7 

30.5 

-3.4 

48.0 

.9 

3.0 , 5 

-3.2 

_____ 

48,5 

1.2 

35,0 

?.,1 

47,6 

.7 

34,3 

.6 

15 

47.5 

*2 

32,0 

-1.9 

47,3 

.2 

3l » 6 

-1.9 

16 

49,0 

1.7 

36,0 

2.1 

47,6 

.  7 

34.  b 

1.1 

MEAN 

S.D, 

4  7“  3 

li_z 

33.9 

2.0 

47,1 

_ 1„*_7_ 

33.7 

1.9 
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NIGHT  READINGS..  -  SURVEY  NUMBER  39 


.  PQSJ.TJQ.N.. 

.WITHOUT 

JEREMY 

CLOSURE 

OVERLOOK 

WITH 

JEREMY 

CLOSURE 

overlook 

NUMBFR 

ANGLF  DEV  , 

angle 

DEV. 

angle 

DEV. 

ANGLE 

DEV. 

1 

48.0  .2 

37.0 

2,1 

47.8 

.  1 

36.6 

2.1 

2 

4 6 •*  0  "1.8 

34,5 

-.4 

45,8 

•  1.9 

34,3 

-.4 

3 

50.0  2.2 

35,0 

.1 

50,0 

2.3 

35  ,U 

.2 

4 

51.5  3, 7 

36,0 

1,1 

51,3 

3,6 

35.0 

1.1 

5 

50.5  2.7 

37,0 

2,1 

50.3 

2.6 

36.8 

2.1 

6 

46.5  -1.3 

33,5 

-1.4 

46,5 

-1.2 

33.5 

wl » 3 

7 

48.0  .2 

38  t  0 

3,1 

-  47.3 

*  •  4 

37.3 

2 . 6 

6 

48.0  .2 

35,0 

.1 

47.5 

-.2 

34,5 

- .  2 

9 

46.5  -1.3 

35.0 

•  1 

46.0 

•  1,7 

34.5 

-.2 

10 

45,5  -2.3 

35,0 

.1 

45.5 

-2.2 

35,  U 

,2 

11 

46,5  .7 

30.5 

-4,4 

48,0 

.3 

3U«U 

r  4 . 8 

12 

46.5  -1,3 

34,5 

-.4 

47,0 

•» .  7 

35,0 

,2 

13 

48.5  .7 

31.5 

-3,4 

49,0 

1.3 

32,0 

-2.8 

14 

48,5  ,7 

37.0 

2.1 

48,0 

.3 

36.5 

1.8 

15 

'6,5  -1,3 

34,5 

-.4 

46.0 

-1.7 

34,0 

• ,  7 

16 

46,5  -1.3 

34,5 

-.4 

47.0 

-.7 

35,  u 

,2 

MEAN 

.  SaJlt 

47.8 

_1.,7 

34.9 

2.0 

-t, 

»-*•  ''J 
>•  *» 

34.6 

.  1.9 
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NIGHT  READ  TNG  S  _  SURVEY  NUMBER  4  f) 

_  _ WITHOUT  CLOSURE  WITH  CLOSURE 


POSITION 

JEREMY 

OVERLOOK 

JEREMY 

overlook 

NUMBER 

ANGlF 

DEV, 

angle 

DEV. 

angle 

DEV, 

angle 

DEV, 

46.5 

• ,  1 

37.0 

4 , 0 

48,5 

.1 

37,0 

4,2 

2 

50.5 

1.9 

35,5 

2,5 

50,0 

1.6 

35.0 

2.2 

3 

44.5 

-4,1 

30. 5 

-2  ?  5’ 

44,5 

-3,9 

30.5 

•  2,3 

4 

49,5 

♦  9 

33,5 

.5 

49,0 

.6 

33.0 

.2 

5 

4  8  ,  O' 

- .  6 

37,0 

4,0 

47,5 

- » 9 

36,5 

3.7  . 

6 

50.5 

1.9 

32.5 

-.5 

50.5 

2.1 

32.5 

• » 3 

; 

50.5 

1.9 

31.5 

-1 . 5 

51,0 

2.6 

32.0 

- .  y 

8 

4  9 .0 

.4 

31.0 

-2,0 

49.0 

.6 

31.0 

*1.« 

9 

50.5 

1.9 

35,0 

2.0 

50,5 

2.1 

35.0 

2.2 

to' 

45. 0 

-3,6 

31,5 

-1,5 

44,5 

»3,9 

31.0 

•i  ♦  y 

"  ~T£ 

4  8.0 

• .  6 

33 . 0 

.0 

48.0 

-  .  4 

33.0 

.2 

12 

51.0 

2.4 

32,0 

-1,0 

50.5 

2.1 

31.5 

•  1.3 

~~  13 . 

'47,5 

-1.1 

32.5 

-  e  5 

46,5 

•  1,9 

31.5 

-1,3 

14 

4  9,0 

.4 

30  v  0 

-3,0 

49,0 

.6 

30.0 

*2 » y 

15 

45,5 

-3.1 

3l ,  5 

-1.5 

45.0 

-3.4 

31. U 

rl.y 

16 

-  50 .6 

1 . 4 " 

34,0 

1.0 

50.0 

1.6 

34,0 

1.2 

MEAN 

S  .  Dg  .  _ 

""4876 

2j1 

33 , 0 
2.2 

48,4 

2*2 

32,8 

2.2 
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MIGHT  READINGS 


SURVEY  NUMBER  4-1 


WITHOUT  CLOSUKE  WITH  CLOSURE 

JEREMY  OVERLOOK  JEREMY  OVERLOOK 


-PHSLL.T-I.dM 


NUMBER 

angle 

OE  V , 

angle 

DEV. 

angle  dev, 

ANGLE 

DEV, 

1 

48,0 

«  2 

35,5 

1.2 

48.3  .7 

35,8 

i.y 

2 

4C.5 

1.7 

35,0 

,7 

49. U  1.4 

34,5 

,  4 

3 

46.0 

-1.8 

34.5 

.2 

45,3  -2.3 

3  3 » b 

• ,  3 

4 

46 . 0 

.? 

35,5 

1.2 

48,3  ,7 

35,8 

1./ 

~  5 

4  8,0 

.2 

37.0 

2.7 

48,0  .4 

37,0 

2,9 

6 

50.5 

2.7 

36.5 

2.2 

49,8  2.2 

35.8 

1.7 

7 

48.5 

.7 

31.5 

-2,8 

48,5  ,9 

31.5 

r  2  ♦  6 

8 

48. 0 

.2 

32.0 

-2.3 

47,5  -.1 

31.5 

-2.6 

9 

47.5 

• ,  3 

35.0 

,7 

4  7,3  - • 3 

34.6 

.7 

10 

46.0 

-1.8 

36,5 

2.2 

46,0  <*1 » 6 

36,5 

2,4 

11 

49, 0~ 

1.2 

3 1 » 0 

-3,3 

48,5  .9 

30,5 

f*3 , 6 

12 

45,5 

-2,3 

35,0 

.7 

46,0  -1.6 

35,5 

1.4 

13 

46,0  ' 

-1.8 

31,5 

-2,8 

46,3  -1.3 

31,8 

-2,3 

14 

48.0 

/■% 

.  < 

36,5 

2.2 

47.5  -.1 

36,0 

1.9 

1$ 

49,0 

1.2 

3  3 »  0 

-1.3 

48.5  .9 

32.5 

-1.6 

16 

47,0 

-.8 

32.5 

-1.8 

47,0  -.6 

32.5 

-1.6 

MEAN 
.  S  i  Hi _ 

47.8" 
_l.i  4  . 

34,3 

. 2_iQ.. 

47,6  1 
—  1*2 

34,1 
2.!  A. 

"®r 
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NIGHT  PgADINGS  -  SURVEY  NUMBER  4? 


_LJ  I  I.H  0  u  f  CLOSURE  WITH  CLOSURE 


POSITION . 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

A  NGuF 

OEV, 

angle 

DEV. 

ANGLE  DE V , 

angle  dev. 

7 

48,0 

»  t  6 

36,0 

1,9 

48,5  .0 

36,5  2.5 

2 

48,5 

•  ♦  1 

36,0 

1,9 

48,5  .0 

36,0  2 , 0 

3 

47,5 

-1,1 

34,5 

t  ^ 

47.6  * , 7 

34.8  ,8 

4 

45,5 

-3.1 

34.0 

- ,  1 

45,0  "3,5 

33,5  *,  5 

5 

49,0 

.4 

37, U 

2.9 

48,8  ,3 

36 » b  2,8 

6 

50 . 0 

1.4 

30 . 0 

"4 , 1 

50,3  1.8 

30,3  *3,7 

7 

49,5 

.9 

33,0 

~1*1 

49,0  .5 

32,5  *1.5 

6 

48.5 

-  •  1 

33,5 

•» ,  6 

48,5  .0 

33,5  * , 5 

9 

50.0 

1.4 

37,0 

2,9 

49.8  1.3 

36.8  2.8 

10 

49.5 

,9 

34.0 

-.1 

49.3  ,b 

33 » 8  ",  2 

11 

50.0 

1.4 

29,5 

-4.6 

50,3  1.6 

29,8  *4,2 

12 

49,5 

.9 

32,0 

-2,1 

49,3  .6 

31,8  *2.2 

13  ' 

48.5” 

-  3  1 

36,5 

2,4 

4  8  »  u  *  .  5 

36,0  2.0 

14 

47,5 

"1.1 

32,5 

*1.6 

47,0  "1.5 

32,0  -2.0 

15 

50.5 

1,9 

34,0 

• ,  1 

50.3  1.6 

33,8  -.2 

16*  ' 

45,5 

-3 , 1 

36,0 

1,9 

45.5  t?3 •  0 

36,0  2 , U 

mean 

S  ♦  0 . 

48,6 

liJL 

34,1 

2.3 

48.5 

1.6 

34,  U 

2,3 
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NIGHT  READINGS  - _ SURVEY  NUMBER  43 


WITHOUT  CLOSURE  WITH  CLOSURE 


POSITION 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

A  N  G  L  F, 

DEV, 

angle 

DEV. 

angle 

DEV, 

angle 

DEV, 

1 

90.0 

.6 

36.0 

.7 

49,8 

.  5 

35,6 

.6 

2 

91 . 5 

2.1 

34,5 

- » 8 

51,3 

2.0 

34,3 

-  .  9 

3 

50.0 

.  6 

34,5 

-.8 

49,8 

.5 

3*4.3 

-.9 

4 

48.0 

-1,4 

38,0 

2.7 

48.0 

»1 » 3 

3b,o 

2.8 

5 

53.0 

3,6 

39.5 

4,2 

52.8 

3.5 

39,3 

4,1 

6 

51.0 

1.6 

34,5 

-.8 

51.0 

1.7 

34.5 

- »  / 

7 

50.0 

t  6 

38,5 

3.2 

49,5 

.2 

38,0 

2.8 

0 

49,0 

- ,  4 

34,5 

- ,  8 

48.8 

-.  5 

34.3 

-.9 

9 

47.0 

-2.4 

32.5 

-2,6 

47,0 

-2,3 

32.5 

-2.7 

10 

46.0 

-3,4 

34,5 

-.8 

46.8 

■'2.5 

35,3 

.1 

U 

<8,0 

-1,4 

33.5 

-1,8 

48,5 

-.8 

34,  U 

-1,2 

12 

51.0 

1,6 

33,5 

-1.8 

50,8 

1.5 

33,3 

*1,9 

13 

49,0 

-.4 

34,0 

-1.3 

48,5 

-  .  8 

33,5 

-1.7 

14 

49,5 

.1 

35,5 

,2 

49,3 

",  0 

35,3 

.1 

15 

47.5 

-1.9 

34,5 

- ,  8 

46,8 

-2.5 

33,8 

-1 , 4 

16 

50.5 

1.1 

37,5 

2,2 

50.5 

1.2 

37,5 

2,3 

MEAN 

49,4 

35,3 

49,3 

35,2 

StP* _ JL?J _ 2jlL 


NIGHT  RgAQf N G  S 


SURVEY  NUMBER  44 
>‘LTHOUT  CLOSURE  WITH  CLOSURE 


POSITION 

JEREMY 

OVERLOOK 

JEREMY 

OVERLOOK 

NUMBER 

ANGLE 

DEV, 

angle 

DEV. 

ANGLE 

DEV, 

ANGLE 

DEV 

1 

50.0 

1.5 

39,0 

4,7 

49,8 

1.4 

38.6 

4 , 6 

2 

46.5 

♦  0 

35,5 

1.2 

48,5 

.1 

35.5 

1.3 

3 

45.0 

-3.5 

33.0 

-1.3 

44.5 

-3.9 

32.5 

•  1./ 

4 

46.0 

-2,5 

38,5 

4,2 

45.5 

-2.  V 

36,0 

3.0 

5 

4876“ 

5 

36.0 

1.7 

47,8 

- ,  6 

35, b 

1.6 

6 

49,5 

1.0 

35.0 

.7 

50 . 0 

1.6 

35,5 

1.3 

7 

46.5 

-2.0 

30.0 

-4,3 

46,3 

-2.1 

29,o 

*4,4 

"""8 

'  52 .0 

3.5 

37,  U 

2,7 

51,5 

3.1 

36,5 

2.3 

9 

47.0 

-1,5 

34,5 

.2 

47,0 

-1 . 4 

34.5 

.3 

To' . . 

4  9,5 

1,0 

32.0 

-2,3 

49,5 

1.1 

32.0 

-2 . 2 

11 

51.0 

2,5 

33.0 

-1,3 

50,8 

2  c  4 

32,0 

•1.4 

12 

49,5 

1,0 

36',  0 

1,7 

50.0 

1.6 

36,5 

2,3 

T'3 

4  7,5' 

-1.0 

32,5 

•1.8 

47,0 

-1,4 

3.2 , 0 

*2.2 

~  14 

48,0 

- ,  5 

31,0 

-3,3 

47,8 

- ,  6 

3u .  6 

r  3  .  ** 

15 

48,5 

.0 

31.0 

-3,3 

48.5 

.1 

31,0 

-3.2 

"16 

49 ,0 

,5 

34,5 

.2 

49.3 

.9 

34,0 

.  6 

mean 

..SjiLt 

'  48,5 
_  1.8-8- 

34,3 

2 ,  jL 

46,4 

2,0 

34.2 

2,/ 

NIGHT  R£AQING$ 


SURVEY  NUMBER  45 


WITHOUT  CLOSURE  WITH  CLOSURE 


_ P  Q.S.I  U  Q.N. 

JEREMY 

OVERLOOK 

JEREMY 

OVfcRLOOK 

NumBFR 

angle 

DE  V « 

angle 

DEV. 

angle 

DEv. 

angle 

DEV, 

1 

47,5 

* ,  ? 

37.5 

2.0 

47.5 

•» .  2 

37.5 

2.1 

2 

4  o  ,  0 

'"'.3 

34,0 

-1 , 5 

47,8 

.1 

33.6 

*1,6 

3 

■a  - 

35.5 

,0 

45,8 

.4 

4 

37.5 

2,0 

45,0 

1,6 

"s' 
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